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TWO FAST TRANSATLANTIC RUNS were finished on 
June 26 by the “St. Paul,” of the American Line, from 
S.uthampton, and the ‘‘Lucania,’’ of the Cunard Line, 
from Liverpool The “St. Paul’’ made the course of 3,- 
113 miles in 6 d. 8 h. 19 min., or at an average speed of 
20.44 miles per hour, the daily runs being 457, 507, 49S, 
489, 515, 540 and 103 miles, while the vessel’s highest 
record is 6 d. 5 h. 32 min., with a maximum daily run of 
522 miles. The ‘“‘Lucania’’ made the course of 2,855 miles 
from Queenstown in 5 d. 13 h. 35 min., or at an average 
speed of 21.30 miles per hour, the daily runs being 96, 
524, 529, 507, 542, 562 and 95 milets, while this vessel's 
highest record is 5 d. 7 h. 23 min. The “Lucania” has 
engines of 30,000 HP., consuming 540 tons of voal per 
day; while the “St. Paul” has engines of 20,000 HP., 
consuming 315 tons of coal per day. 
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THE RUSSIAN TRANSPORT “KHERSON,” on its re- 
cent trial trip made an average speed of 19.6 miles per 
hour for 12 hours, the engines making 90 revolutions per 
minute. The vessel resembles an ocean steamer, and is 
500 ft. long, and 54 ft. 3 ins. beam, with a gross tonnage 
of 6,000 tons. It has twin-screw engines and three bat- 
teries of Belleville water-tube boilers. The armament 
will include three rapid-fire rifled guns and 20 small guns. 





A BALLOON TRIP TO THB NORTH POLE is to be at- 
tempted by Mr. Andree,a French aeronaut, who expects to 
start from Spitzbergen about the end of June. The balloon 
is nearly 70 ft. high, and the basket is 6 ft. diameter 
and 5 ft. high. Two persons will accompany Mr. Andree, 
one of whom will be a photographer. Steering sails are 
fitted above the basket, and the balloon will also be 
steered by a long drag rope trailing on the ground, 
which can be hitched to any part of the ring of the 
balloon. When the lung guide rope is trailing heavily 
in the snow below, at right angles to the plane of the sail, 
the wind will strike the sail in full and the balloon will 
go straight ahead before the wind. But when the upper 
end of the rope is shifted to any position on the ring 
desired, thus deflecting the strain, which can easily be 
done by means of an apparatus constructed expressly for 
that purpose, then the balloon will be compelled to shift 
its position, thereby placing the sail at an angle with the 
wind, which must result in changing the direction of 
the balloon, That it will do this is said to have been 
proved by an experimental trip. 


a a 


A CURIOUS ‘BOAT, which is, of course, to revolutionize 
ocean navigation, has been built by Peter Beckman, of 
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Bucksport, Me. A horizontal cylinder, 10 ft. diameter and 
13 ft. long, closed at the ends, except for a hole at the 
axis, has floats or buckets 8 ins. wide and 24 ins. apart, 
attached to the outside, and is driven by gearing on the 
inside. This big paddle wheel has a superstructure for 
decks and is intended to roll along the water. The idea 
is old, but as the Luilder of this particular craft has no 
pretensions to mechanical knowledge, he probably con- 
siders it both new and good. 

MAKING FLYING SWITCHES is said by the New York 
State Board of Railroad Commissioners to be not a dan- 
gerous practice. This was in answer to a complaint 
against the practice by which the engines of passen- 
ger trains approaching the Grand Central terminal station 
in New York are switched off in front of the train, the 
engine being uncoupled and running ahead of the train. 
This decision is about on a par with the board's statement 
to the effect that radially stayed fireboxes are specially 
dangerous, which statement was discussed in our issue of 
June 18, 
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ELEVATORS AT RAILWAY STATIONS have been ap- 
plied at many large terminal stations where the tracks 
are elevated above the street level, and have recently 
been installed at the terminal station of the Lake St. Ele- 
vated R. R. in Chicago. There are two electric elevators, 
each accommodating 20 passengers, and running at a 
speed of 120 ft. per minute. 
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THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred on the Chicago, Milwaukee & St. Paul 
Ry., near Davis Junction, Ill. A car in the middle of a 
freight train jumped the track and was run into by a 
fast freight going in the opposite direction on the second 
track. Thirty-five cars were wrecked, one man was killed 
and two injured. The wreck caught fire and burned. 





A LOCOMOTIVE BOILER EXPLOSION occurred on 
the New York Central R. R., June 23. The engine was 
backing a local train onto a sidetrack at Utica, N. Y., 
when the boiler burst. The engineman was killed and 
the fireman seriously injured. 

i ea ‘- 

A MINE DISASTER in which a large number of men, 
estimated at nearly 60, have lost their lives, occurred 
at Pittston, Pa., on June 28. The men were at work 
about 100 ft. from the surface. The mine had shown 
signs of caving for several days and a large extra force 
had been put to work on the timbering. Work of rescue 
is in progress, but the great extent of the cave and suc- 
cessive falls have made it impossible to reach the buried 


men. 
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HE LOSS OF THE STEAMER “Capulet”’ occurred on 
the coast of Newfoundland, June 22. The vessel was 
bound from Halifax to Liverpool, and struck on the rocks 
in St. Mary’s Ray in the afternoon, during a thick fog, 
the vessel being about to touch at St. John’s to land the 
mail. The crew and passengers got off in the boats, and 
were picked up by a fishing schooner. 





THE PARTITION OF A WATER POWER is a question 
which has just been brought before the Supreme Court 
of Iowa. The water power in question is located at Cedar 
Rapids and a suit for its partition was brought some time 
ago. Mesrs. Clemens Herschel, of New York, Prof. Will- 
iams, of Mt. Vernon, Ia., and Samuel Sherwood, of Inde- 
pendence, Ia., were appointed referees by the court. They 
presented a report setting forth that an actual partition 
or division of the property into the required fractional 
parts was impracticable without an indefinitely continu- 
ing intelligent operation and supervision of the appliances 
that might be erected, and that in their judgment a sale 
of the property and a division of the proceeds was the 
only practicable method of partition. 

Exceptions were taken to this report and were sustained 
by the court, and afterwards J. T. Fanning, W. P. Clark 
and A. H. Conner were appointed. referees to make par- 
tition in kind, and recommended the erection of adjustable 
weirs so as to measure out to™each owner the share of 
water to which he was entitled. They also recommended 
that the court direct the owners of the property to em- 
ploy a competent inspector of the woirs who should, as 


often as necessary, see that they were kept in proper 
adjustment and repair. 

The lower court approved this finding and an appeal 
was taken to the Supreme Court. That body now decides 
that this is not a case where there can be a fair division 
of the property in kind. The only way in which parti- 


tion can be made is to sell the property and divide the 
proceeds, 


> 

A BID FOR CAST-IRON PIPE at a recent water-works 
letting at Petrolea, Ont., was submitted by an Alabama 
firm at a price lower than the bid of any Canadian foun- 
dry, notwithstanding the duty of $10 per short ton and 
the long freight haul. About eleven miles of 12-in. force 
main and 7% miles of 12 to 4-in. distributing mains are 
included in the contract, which was finally awarded to 
Carson & Co., of St. Catherines, Ont., who put in a lump 
bid for the whole plant, except pumps and filters. 
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THE LATEST PHILADELPHIA WATER SUPPLY 
scheme is said to be as follows: The Philadelphia Water 
Supply Co. offers to furnish filtered Delaware river water 
for a period of 50 years for 60% of the gross revenue of 
the city water-works, based on present rates. The de- 
tails of the scheme are rather mixed in ihe newspapr re- 
ports at hand, but these state that there will be two 11-ft. 
steel coniuits, one 21 and the other 80 miles long. The lat- 
ter would take water from the river above Easton, and 
the former at a point six miles above Trenton. 

> 

A SUIT FOR HYDRANT RENTAL brought by the Pe- 
oria Water Co. against the city of Peoria, Ill, has been 
decided against the company in the Appellate Court of 
Illinois, where the decision of the Circuit Court was af- 
firmed. The suit was for some $13,500, something over a 
quarter’s charges for water used for public purposes. 
The court held that under the franchise the contract is 
a yearly one, and that since the bonded indebtedness of the 
city exceeded the constitutional limit, without an obliga- 
tion for water for 1895, none could be legally incurred. 
Ttis decision has no bearing upon the validity of the 
co apany’s franchise, but seems to leave the city powerless 
to secure water for public purposes until its debt is re- 
duced, unless it secures the necessary money by taxation 
in advance. The decision also seems to affect other 
brarches of the municipal service. 

hitachi 

A RIFE WATER RAM or hydraulic engine at Rondout, 
N. Y., on the Ulster & Delaware R. R., delivers 900 gal- 
lons of water per hour at an elevation of 47 ft. 6 ins., 
through 580 ft. of 2%-in. pipe, the driving stream flowing 
through a 4-in. pipe having a fall of 9 ft. 6 ins. in 33 ft. 
6 ins. The machine is used to supply a locomotive supply 
tank. 

ciccnctapnipinatalligiatianini lint 

COMMISSIONERS TO PROVIDE a new water supply 
for Cincinnati have been appointed by the Governor 
of Ohio, as follows: Messrs. August Hermann, Leopold 
Markbreit, C. M. Holloway, Dr. T. W. Graydon and 
Maurice J. Freiberg. Mr. Herrmann is, or was at the 
time of his appointment, a member of the Board of 
Administration, which has charge of the water-works. 
He has been elected president of the commission. The 
estimated cost of the proposed new supply is about $6,000, - 
000. Injunction suits have already been filed to test the 
legality of the act under which the appointments were 
made. One of the principal points of attack is that the act 
is special legislation, as Cincinnati is the only city in 
the state which could possibly come under its provisions. 

> 

BIDS FOR BATTLESHIPS have been invited by the 
Navy Department at Washington. The specifications call 
for threé battleships each of 11,000 tons displacement 
and each to cost $3,750,000 exclusive of armament. Bids 
may be offered in two ways: On the plans furnished ty 
the government, or on plans furnished by the bid- 
der. The spéed to be maintained at sea for 
four consecutive hours is to be not less than 
16 knots per hour. For failure to attain this speed $25,000 
for each quarter-knot deficiency 1 be deducted from 
the contract price, and if the falls below 15 knots 
the vessel may be rejected. The department is also in- 
viting bids for 13 torpedo boats, the fastest of which shall 
thaintain 30 knots per hour. 
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THE SALT LAKE & MERCUR RAILROAD. 


By W. P. Hardesty, C. E. 

The Salt Lake & Mercur Railroad is a standard- 
gage mountain road, for giving the Mercur min- 
ing camp connection with the railway system of 
Utah. This camp is situated in Camp Floyd Min- 


ing District, in the Oquirrh Mountains, and near 
thecenterof theState. Thisdistrict has, withinthe 
past two or three years, attracted a great deal of 


attention, on account of the discoveryand working 
of enormous bodies of gold-bearing ore, so that 
within the past few months it has been enjoying 
a veritable western mining boom. The gold found 
is not free-milling, not the usual “quartz’’ gold, 
but is in a form that requires the application of 
the cyanide process to secure it. The town of 
Mercur is the site of the first developments of the 
gold mines and is the commercial center of the 
district. It lies just over the divide, and on the 
west side of the Oquirrh range, which divides 
Tooele County on the west from Utah County on 
the east. 

The Tintic branch of the Union Pacific Ry. 
traverses Cedar Valley on the east side of the 
range, and from the station of Fairfield, which 
is 49 miles from Salt Lake City, the Salt Lake & 
Mercur R. R. is built to the Mercur Camp. 

The Oquirrh main range, though not high, is 
difficult to surmount. on account of its slopes ris- 
ing abruptly to its narrow summit, it having no 
considerable mountain streams with their canons, 
and it is entirely different in these respects from 
the Wasatch range of mountains. 

From Fairfield to Mercur the distance in an air 
line is 6 miles. The Salt Lake & Mercur R. R. 
Co. was organized to build this road. Col. Chas. 
D. Moore, who has had an extensive experience 
on the location and construction of western rail- 
ways, was selected as chief engineer, and work 
commenced in July, 1804 

A large gulch comes down from Mercur divide 
on the east side of the range and opens out into 
Cedar Valley, directly opposite Fairfield station. 
Up the general line of this gulch the road is lo- 
cated. From Fairfield to the mouth of the gulch 
the distance is 444 miles by the line. The road is 
fairly straight and direct from this portion, and 
an average ascending grade of 3.75% is used, with 


the summit (called Mercur divide) is 1,986 ft., 
the length of line 9.58 miles in a direct dis- 
tance of less than 54% miles. The maximum grade 
used is 4.2%, and the maximum curvature 42°, 
the grade being equated for curves at the rate of 
02% per degree. Six of these sharp curves (hav- 
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MAP OF THE CAMP FLOYD MINING Dis. 
TRICT AND THE SALT LAKE & MERCUR 
R. R. 


ing a radius of 146.2 ft.) are used for loops, and 
many 40° and less are used. $ 

The line is continuous, no switch-backs. being 
used, Lighter curves would have been used but 
for considerations of economy. The map and 
views show the alinement and the nature. of the 
country very well. 

The excavation and embankment are compara- 
tively light for such work. The work is mostly in 
earth, with a good percentage of loose and solid 
rock for part of the line. The largest cut, about 
1,000 ft. long, contained 30,000 cu. yds. The total 
cost of grading was about $30,000. 

There are four 45-ft. culverts for crossing main 
gulches. But little trouble with either wash-outs 
or snow has been experienced in the operation of 
the line. Standard ties are used throughout. 





A STATION ON THE SALT LAKE & MERCUR R. R. 


a maximum of 4.2%. Then the development be- 
gins. 

Here at the mouth of the gulch are located the 
shops of the Salt Lake & Mercur R. R., and 
also the Mercur mill, for reducing the ores of the 
famous Mercur mine. The station here is called 
Manning. From Fairfield to Manning the rise is 
844 ft.; from Manning to the summit the rise is 
1,142 ft. more, in a direct line of less than 2% 
miles, and by the railway of 544 miles. 

The total elevation overcome from Fairfield to 


35-Ib. second-hand rails were put down. These 
are to be replaced on the east side of the summit 
during the summer of 1896 by new 52-Ib. rails, 
the old ones being used for the extension and 
switches on the west side. 

The rails were elevated on curves for a speed 
of 12 miles per hour. The gage was not widened 
on curves, Col. Moore deeming it a disadvantage 
to do so under the conditions here, and of little 
benefit in any case. 

The railway cost, fully equipped, about $75,- 


000. Shay geared locomotives are used, ot 
course being impracticable to use ordinary ; 
tain engines on such a road. There are « ® 
ton and two 28-ton Shay locomotives in th 
vice, the former being geared 3 to 1 and th. 
2 to 1. Each locomotive has three cylind 
engines and eight driving wheels. The larg 
weigh 32 to 33 tons when coaled and wate: 
They cost about $6,000 each at the wor) 
Akron, O. These engines do their work we! 
are difficult and expensive to keep in goo 
pair, The valve gears of the three cylinde; 
found hard to adjust for proper cut-off (0; 
count of wear) to avoid working against 
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other. The wheel base of the small engines is 
47 ins., of the large ones 52 ins. 

The ore cars used by the road are 30 ft. long, 
weigh 20,000 to 21,000 lbs., and have a rated 
capacity of 15 tons, though 18 to 20 tons are often 
carried. The 34-ft. box cars of the Union Pa- 
cific Ry. are hauled over the line with no trouble 
at all. At one time a 46-ft. furniture car was 
atso taken up to Mercur. It is found that any 
wheel base of over about 6 ft. 8 ins. gives trouble. 
The sharp curves, unless reversed, do not seem 
to affect train motion to any appreciable extent. 
The ability of the cars to stick to the track seems 
to depend mostly on their ease of swiveling on 
their trucks. 

At one time a car got loose and ran for three 
miles, presumably at 40 or more miles per hour, 
before being ditched by a broken rail. At another 
time one got loose and was derailed by the work~ 
men hurrying down the hill-side and placing a 
tie across the track, catching the car in its return 
down a loop. : 

For down trips an air pressure of 20 Ibs. is 
kept on the drivers of the engine, and is applied 
to the cars only for stops. All cars are equipped 
with Westinghouse air brakes and with hand 
brakes. The water brake is not used with the 
Shay engines, as it is thought that there would 
be a possible danger of their cogs stripping if it 
were. Chilled steel brake-shoes are used and are 
worn out very fast. 

On up trips two passenger coaches or three box 
cars is counted a fair load, while seven empty ore 
cars are taken up at one trip. Mercur station is 
located nearly one mile further and 132 ft. lower 
than the summit, being 10% miles from Fairfield. 
The depot is 253 ft. higher than the center of the 
town, which lies in the bottom of Lewiston 
Canyon. An extension of the road is now being 
built that will get down into the town on a com- 
paratively easy grade, with a distance of about 
two miles. This requires extensive development, 
and two switch-backs are also used. The grade 
on the west side of the summit is all 2.4% de- 
scending, except one level portion of 500 ft. 

The operation of this road has proved very 
profitable, and has fully justified the enterprise 
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of t projectors. An average of 200 tons of ore SCIENCE AND ENGINEERING. * health. Here the labors of the engineer have come into 
per y are carried from the Mercur mine to the Thomas Curtis Clarke.** play and have shown us how to purify water and sewage 
M: r mill at Manning, at a contract rate of 35 ‘ ie ny By far the most striking application of science in this 
cents per ton, With a number of other mines ioe po ane et cometnnnline ; cana a = See century has been in eocaataey, Motes and ae —_ 

, y e necessary relations between rem ziven us the telegraph; Bell, the telephone; Edison, the 
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th have about bega nerd mae which are becoming closer and closer every day, as en incandescent lamp; Tesla, the alternating current, and 


fr these sources may greatly increase. 
si ible business is also done carrying miscel- 
lat is freight and passengers, high rates being 
charged. The road has been in operation since 
Javuary 20, 1895. 

only other road of any importance in Utah 


that exceeds the Mercur road in heaviness of 
groves is the Utah Central, running fro:m Salt 
Lake City to Park City, distant 31.6 miles. This 
' has 6% and 644% grades for considerable of 


gineering extends over wider and wider fields of action. 
Science is the discovery and classification of the laws of 
nature. Engineering, in its broadest sense, is the prac- 
tical application of such discovered laws. 

The education of the engineer is now becoming as broad 
as that of any of the other professions. Engineering has 
become a profession, but it is the latest of the professions. 

Herbert Spencer has shown that our present profes- 
sions, law, medicine, architecture and engineering, have 
all developed from the clerical profession. A profession 
requires special education and instruction on the part of 


McFarlan Moore hopes soon to give us artificial daylight 
from glass tubes, in which are no loops nor carbons, but 
only repeated interruptions of an 
high vacuum. It has also 
metals from their and the 
mission of energy, which has re-created our 
ways, machine shops and manufactories, and 
supersede steam locomotives, frequent 
necessary. 

Its new discoveries come so fast that 
write them Even while preparing 


electric current in a 


given us the separation of 


solutions, economic trans 
street rati 

may soon 
where stops are 


hardly 


address 


one can 
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VIEWS ON THE SALT LAKE & MERCUR R. R. IN UTAH. MAXIMUM GRADE, 4.2 %; SHARPEST CURVE, 42°. ELEVATION OF 1,986 FT. ATTAINED 
IN A DISTANCE OF 9.58 MILES. 


its length, and one very short strip of 74%; 
while 4% and 5% grades are very common. 

It has three switch-backs, however, and more- 
over is exceedingly difficult and “expensive to 
operate, both on account of the heavy grades and 
because of snow, being located on the wrong side 
of the valley it traverses. It is a narrow-gage 
road, with maximum curvature of about 20°. It 
runs over the Wasatch Mountains, following up 
the valleys of Parley’s Creek and its forks. 

By a proper location, using more distance, the 
grade could have been kept down to 4%, giving 
a line with better ground for construction as 
well as much more freedom from snow. 

The summit of the divide crossed by this road 
(19 miles from Salt Lake City) is 7,046 ft. above 
sea-level, that of the Mercur divide being nearly 
as high. The Utah Central road, with an engine 
weighing 40 tons without tender and something 
like 60 tons with tender full, can haul up ten 
empty flat cars at one trip, these weighing 6% to7 
tons apiece. 

The great expense of operating this direct con- 
nection between Salt Lake City and Park City, is 
compensated for by the fact that its only com- 
peting line, the Union Pacific, runs by way of 
Ogden and requires about three times the dis- 
tance for the same connection. 

The Alta branch of the Rio Grande Western 
Ry., running from Bingham Junction to Wasatch, 
Utah, has about one mile of 5% grade. 

This road is about 8 miles long, and is operated 
only during the summer season, though it is not 
troubled with snow. 

— a 

THE BRITISH BATTLESHIP “HANNIBAL,” recently 
launched, is said to be the heaviest warship ever built. 
It is 390 ft. long, between perpendiculars, 75% ft. beam, 
and 10,180 tons displacement. A double bottom extends 
for 220 ft. in the central part, and terminates in a protect- 
ive deck, which forms an arch across the ship, and covers 
the engine and boiler rooms and magazines. For 216 ft. 
of the length are armor belts, 14%-in. wide and 9 ins. 
thick; where the side belts terminate, bulkheads 12 to 
14 ins. thick extend across the ship, and the belts inclose 
the citadel. The main battery will include four 12-in. and 
twelve 6-in. breech-loading rifles. 


its professors, and in early times there was but one 
educated class—the clergy—and they were the only ones 
who knew enough to be lawyers, doctors, architects and 
engineers. 

An art requiring so much technical skill as architecture 
was originally practiced by the clergy, as _ temples, 
churches and monumental structures naturally fell under 
their supervision. The great cathedrals of the middle 
ages were built by the higher clergy of those days, among 
whom William of Wykeham and Abbot Suger are de- 
servedly famous. 

The earliest engineers of whom we have any record 
were the priests of Egypt, whose wonderful works in 
masonry are surpassed by no masonry works of our days; 
and the only way in which we can show our superiority 
is by our greater skill in the use of metals. Civil engineer- 
ing did not become separated from the clerical* profes- 
sion until in much later times. The Latin word ‘‘pontifex"’ 
means a bridge builder and also a priest, and from it the 
words ‘‘pontiff’’ and ‘‘pontifical’’ are derived. The build- 
ing of a bridge was considered such a remarkable feat 
that the name pontifex became the highest clerical title. 

Men of inventive talent, not clergymen, displayed much 
skill in inventing and operating engines of war, hence the 
name engineer. Civil engineer was a later title, and thus 
indicates a later development. Civil engineering is the 
youngest of the professions, and the reason of its late 
evolution is that if engineering be the application of 
nature’s laws, there could be no engineering profession 
until these laws were discovered. These discoveries did 
not come until late in the world’s history; and the pro- 
gress of science was much retarded by the conservative 
spirit. The works of Copernicus were suppressed. Galileo 
was imprisoned and Bruno was burned. Even Newton's 
splendid discovery of the laws of gravitation was not ac- 
cepted. 

Equally wonderful with some of the later discoveries of 
pure science are the discoveries in those branches of 
science which can be applied to the use of man, and in 
whose application the engineer takes no mean part. We 
have now the new chemistry, which is synthetic as well 
as analytic. In other words, it not only investigates 
the composition of bodies, but has learned how to create 
them by its own processes. It has revolutionized nearly 
every art and manufacture. 

Another important very late discovery in medico-biologi- 
eal science is that of the presence of microbes, which 
exercise such a great influence upon human life and 


*Abstract of the address delivered June 30, 1896, at the 
annual convention of the American Society of Civil Engi- 
neers, held at San Francisco, Cal. 

**President, American Society of Civil Engineers. 


a great discovery is announced. It has been the dream 
of investigators to find some means of producing elec 
trical energy from coal without combustion. We now 
hear of a very simple process by which over 80% of the 
potential energy of carbon can be converted into electrical 


energy by causing the oxygen of the air to combine with 
carbonaceous material, through an intervening electrolyte, 
preferably melted caustic soda, according to Prof. Cross 
of the Massachusetts Institute of Technology.* Assuming 
that this is true, we may say positively that this discovery 
will 


not be of value until the engineer has put into it 
such practical shape that it will be commercially su 
cessful. It may take the place of chemical batteries, but 


that it can supersede the steam boiler, where great power 
has to be produced, seems doubtful. 

The discovery of the X-rays is but in its infancy. It 
can show our bones, but has not been able to penetrate 
a steel eye-bar and show the bridge engineer any hidden 
defects. It seems probable that its application to incan 
descent lighting is near at hand. 
ing at this problem. 

By military engineers the laws of Nature are ap 
plied for the defence of mankind, and experience in the 
last great wars has shown that that 
made the greatest advances in 
formidable in war. It has been 
President of the British Institution of Civil Engineers 
that all improvements in modern instruments of both 
attack and defence are the work of engineers. 

Before the close of this century we may see another 
new branch of engineering. Through the labors of eng! 
neers Man may soon extend his dominion 
and aviation engineers 
engineers now are. 

All the great discoveries of science have been made by 
the application of what is called the scientific method of 
investigation. This is as necessary 
is to the investigator of pure Uniess he is 
equipped with it and understands its use he will alway 
occupy a subordinate rank ii-stead of taking his true 
place as a master of creative scicnce, which I shall show 
that engineering really is. 

Scientific method consists of observation, deduction and 
experiment. We must not be deceived into thinking that 


The engineers are work 


nation which has 
engineering is the 
well pointed out by the 


most 


over the air 


may be as numerous as mining 


to the engineer as it 


science, 


*Sodium hydrate is melted in an iron pot and a carbon 
cylinder is immersed in the molten material. Air in fine 
jets is blown through the hydrate. The oxygen from the 
electrolyte combines with the carbon and an electrical 
current results from the direct oxydation of the carbon, 
without any material accompanying generation of heat. 
The supply of air constantly regenerates the hydrate by 
supplying fresh oxygen to replace that which has entered 
into combustion with the carbon. 
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one thing has no connection with another, because we do 
not see that connection. We must not draw hasty con- 
clusions, but sift the facts after collecting them, rejecting 
those that have no bearing, and taking great care not 
to overlook or reject those that are of importance. 

In forming a theory to account for the phenomenon, 
one must be very patient and get all the facts first, and 
not form the theory first and then try and find facts to 
fit it. This is the pit which scientific men too often dig 
for themselves and fall into. The first step, after forming 
the theory, is to test its truth by renewed observation 
and by careful experiment, which Huxley calls an arti- 
ficial observation of facts. The art of experimenting is 
not to be learned in a day, but should form the appren- 
ticeship of the engineer. 

When a man, having formed a plausible theory, and 
having found it corroborated by experiment, suddenly 
runs against some obstinate beast of a fact that upsets 
it altogether, what shall he do? Shall he abandon the 
theory, ignore the fact, or go on patiently looking for 
newer facts? This is the test which shows whether he 
is imbued with the true scientific method or not. 

True science begins with the use of mathematics and 
the invention of instruments of precision. Astronomy 
began to be a science with the invention of the telescope, 
and engineering with the invention of some kind of level- 
ing instrument, 

Fortunately we have now an abundance of technical 
schools, in which those intending to be engineers can be 
trained both mentally and physically in the very things 
that they ought to know. They can be trained in mathe- 
matics and the physical sciences; while in chemical, phy- 
sical and electrical laboratories they can be taught the es- 
sential arts of experimenting. They learn the use of delicate 
instruments, and the art of drawing. Already has our 
profession felt the great influx of young men, trained 
and cultured in all these things. 

Looking at the great numbers of young men who are 
yearly graduating from the technical schools and entering 
the ranks of our profession, the fear has sometimes been 
expressed lest there may not be room for all. 

Engineering, following the general law of evolution, 
has become, and is still becoming, specialized, and special- 
izations come constantly to meet new wants. Thus, we 
now see developing a special class of engineers created 
by the great value of land in cities, calling for very high 
buildings, and requiring experts to design their metallic 
frames and their foundations, made complex by their 
limited spaces, and the necessity of avoiding encroach- 


ment on others, 

Some persons confuse civil engineering with structural 
engineering. We read in the prospectus of one of our 
technical schools that courses are given in mechanica!, 


mining, electrical and civil engineering. What is meant 
is structural engineering, or the art of constructing earth- 
works, pliers, walls, dams, bridges, roofs, viaducts, etc. 
The term civil engineering has a much broader meaning. 
and comprehends all engineering except military and 
naval. It includes all useful works of sufficient magni- 
tude and intricacy to require scientific method, knowledge 
and skill in their construction. The civil engineer's true 
position is similar to that of the architect, who commands 
the services of many different professions and handi- 
crafts. Mechanical and electrical engineers and many 
others aid him in their several lines, but from him comes 
the comprehensive design, and he alone is the director- 
general of the works. Such is the position claimed for 
civil engineers in Britain and on the continent of Europe. 
The members of our society should claim it here, and not 
only claim it, but show that they are capable of filling 
it. There is but one way in which they can do this, and 
that is by showing themselves masters of scientific 
method and knowledge. 

The war between theory and practice has nearly come to 
an end. We now recognize that either without the other 
is not of much value. The practical man is one who has 
had experience in his own special line, and within his 
narrow limits he is not likely to make mistakes. The 
theoretical man without experience is a dangerous guide. 
Hence we wisely treat the young man, trained only in the 
schools, as an apprentice, and make him follow instruc- 
tions until he gets experience. When he has got it, he 
rises very fast, and soon becomes a master, and in the 
race of life passes the ‘“‘rule of thumb’’ man. 

The progress of civil engineers in the future will be 
far greater than it has been in the past. Civil engineers 
will take a much higher rank in public estimation than 
they have done, and greater emoluments will follow. 

When science (the accurate knowledge of what others 
have done) and experience (the knowledge of what we 
ourselves have done) are united in the same person, then 
we may truly say that we have seen the evolution of 
engineering from a craft to a profession. 

oe a 

A MUNICIPAL ELECTRIC LIGHTING PLANT is again 
under discussion at Milwaukee, and it is proposed to have 
Mr. Geo. H. Benzenberg, M. Am. Soc, C. E. City En- 
gineer, still further investigate the subject. A year ago, 
it is said, he went into the subject quite exhaustively. 


WEIR GAGINGS OF THE GENESSEE RIVER at the 
site of the proposed storage dam, near Mount Morris, N. 
Y., are reported as to be made by Mr. Geo. W. Rafter, M. 
Am. Soc. C. E., of Rochester. 
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SAND FILTER BEDS FOR THE WATER-WORKS OF 
LAMBERTVILLE, N, J., 


By Churchill Hungerford. 


The water supply of Lambertville is impounded 
in two reservoirs made by building dams across 
a small stream at points about 2,000 ft. apart. 
The reservoirs are very shallow. The bottom 
consists of a light, clayey soil, which makes the 
water very muddy when agitated by wind or cur- 
rents. In addition to this, large numbers of carp, 
which infest the reservoir, probably increase the 
turbidity. The clay in suspension is so finely 
divided that a week’s sedimentation has very lit- 
tle effect upon it. As there is very little inflow 
to the reservoirs during the months of July, Au- 
gust and September, the water becomes stagnant 
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the top of the pipes. Gravel would have 
equally as well, but as all sand and grave! 
to be hauled three miles, besides paying 32 
toll for each two-horse load, it was found ; 
expedient to use random stone. 

Two layers of gravel, the lower layer cv 
and the upper fine, were placed over the 
They had the same rate of grade as the pipe: 
gravel was washed before placing. The only < 
that could be obtained contained a large amour: 
loam, and had to be thoroughly washed be: 
being used. Great care was exercised during | 
operation, as it was found that too much wash; 
was worse than too little, on account of the fi; 
particles being carried away with the loa 
leaving the residue too coarse. Besides conta 
ing loam, the sand was not sharp, and about ~ 





THE FILTER BEDS AT LAMBERTVILLE, N, J., DURING CONSTRUCTION. 


and highly charged with organic matter, giving 
rise to a very strong ‘‘fishy’’ taste and odor. It 
was with the intention of removing these objec- 
tionable features that the filter beds were con- 
structed. 

The beds are situated on a small plateau imme- 
diately below the lower or distributing reservoir 
and occupy two rectangular basins, each of which 
is 180 ft. long, 92 ft. wide and 9 ft. deep. As 
there was 10 ft. difference in the elevation of the 
opposite corners of the plateau, the basins were 
so arranged that the excavation necessary to form 
one supplied the material to make the embank- 
ment for the other. 

A puddle trench, 4 ft. wide, excavated to the 
underlying rock rwas through the middle of all 
embankments. This varies in depth from 4 to 
16 ft. A single row of 2-in. hemlock sheet- 
piling was set to prevent crawfish from penetrat- 
ing the banks. After the basins were finished, a 
layer of sand, 1 in. thick, was placed on the nat- 
ural clay bottom. Paving with rough stone fol- 
lowed this, and sand was sifted into the inter- 
stices, thus insuring the filtered water aga‘nst 
coming in contact with the clay. This pavement 
formed a foundation for the underdraining sys- 
tem which consists of: 

(1) A 12-in. conduit, running the entire length 
of each basin, composed of vitrified pipe with a 
4-in. tee every 2 ft. This conduit connects with 
a 12-in. cast-iron pipe leading to the receiving 
chamber, where it terminates in a gate or valve. 
The 12-in. joints in the vitrified pipe are calked 
with jute. 

(2) A series of lines of 4-in. vitrified pipe, run- 
ning at right angles from the main conduit to the 
opposite side of the basin. These lines are 2 ft. 
apart, plugged at the end and laid with open 
joints. They are not laid level, the ends opposite 
the conduit being slightly higher. The intervening 
space between the lines was filled with riprap to 


of it consisted of rounded nodules of slate, which 
could not be removed by washing. The sand was 
found to contain 33% of voids. 

The filter beds proper, or sand layers, average 
2% ft. in thickness, being thickest at the corner 
nearest to the receiving well, each bed measuring 
60 x 100 ft. on the surface. The sand was placed 
while wet, so that there would be less settlement 
when covered with water. To insure a perfect 
contact with the banks, sand was beaten into the 
slopes as high as the surface of the sand bed. 

The slopes were riprapped to within 1% ft. of 
the top of the embankment, to prevent the unfil- 
tered water, which stands on the surface of the 
sand to a depth of 3' ft., from washing the 
slopes. The flow line in the filter is 10 ft. lower 
than that in the reservoir, but two butterfly 
valves, operated by floats, regulate the inflow. 
These floats are in the receiving chamber, and are 
operated by the filtered water. As the sediment 
layer on the surface of the beds increases in thick- 
ness, the flow of water through them is retarded, 
and the level of the filtered water in the cham- 
ber is slightly lowered, thus opening the butterfly 
valves and causing the unfiltered water to rise 
until the head has increased sufficiently to close 
the valves. This process continues until the 
water over the sand is 4% ft. deep, when it passes 
out of the overflow. It then becomes necessary 
to clean the filters. A waste pipe was provided 
for each basin, so that their contents could be 
drawn off at any time. 

The filter was put in operation on May 4, 186, 
at which time the average daily consumption was 
only 225,000 gallons. Water was allowed to enter 
the basin at a slow rate until it was 1 ft. deep 
over the sand, when it was turned on at full 
head. A peculiar feature noticed in the sand 
was its instability. A workman having occasion 
to go on the bed when there was aboyt 8 ins. of 
water over it, sunk down through e sand to 
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the gravel beneath. It immediately settled around 
him and he had great difficulty in withdrawing 
hiv legs. The bed was a veritable quicksand. 

On the following day the water was drawn off 
ar an examination made, A few saucer-shaped 
gepressions about 3 ins. deep and 12 ins. in diam- 
et appeared on the surface of the sand. On 
investigation, these were found to have been 
caused by the displacement of the lower layer of 


gravel, which allowed the material above to fall 
into the voids in the riprap. As it was found no 
sand had entered the pipes, the depressions were 


simply filled with sand and no further trouble 
was experienced from this source. 

On May 10, after five days operation, the water 
was again lowered. Although the unfiltered water 
was slightly turbid, there was no indication of 
a sediment-layer on the surface of the sand. On 
the contrary, it was covered with the nodules of 
slate before mentioned. Some of these were 1-10- 
in. on their longest diameter and oscillated with 
the slightest motion of the water. The basins 
were again filled, and two days later, May 15, a 
marked change being noticed in the effluent, an 
analysis was made which showed a marked im- 
provement. On the day following, the surface of 
the sand was examined and found to be evenly 
covered with a thin sediment layer. The bed was 
compact and hard. 

On May 19 the flow line had risen-about 3 ins. 
above the 3-ft. level, but on the day following it 
dropped back to the normal level. As the effluent 
was good, the filter was allowed to run until May 
“6, when the trouble was located in the basin 
next to the dam. After the water was drawn off, 
an examination showed that at a point where a 
ledge had been blown out, water had penetrated 
the seams in the rock above the sand and then 
found its way into the gravel layer beneath, 
thus contaminating the filtered water. A plating 
of clay on the slope where the rock was taken 
out remedied this defect and no further trouble 
was experienced with the working of the filter. 

The beds were cleaned on May 28, at a cost of 
s6, or 50 cts. per 1,000 sq. ft. At this rate, the 


near the receiving chamber. This difference in 
elevation is probably due to the fact that the 
friction of the water on entering the joints is 
greater than estimated, consequently, that por- 
tion of the bed nearest to the outtake is perform- 
ing higher duty than the more remote portions. 
While, in moderate sized filters, this difference in 
the rate of filtration of the various parts of the 
bed is undoubtedly regulated by the sediment 
layer, it is extremely doubtful if the best results 
can be obtained from filters of considerable area, 
having pipe underdrains, without compensating 
in some manner for the friction in the under- 
drains. 

The plant was constructed for the Lambert- 
ville Water Co., from plans made by the writer, at 
a cost of $5,600. 
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THE RESULT OF A FIRE IN A STEEL-FRAME FACTORY 
BUILDING. 


The accompanying view is an excellent exam- 
ple of the way in which unprotected iron struc- 
tural work fails when subjected to fire. The build- 
ing was the wire factory of the Quinsigamond 
Works of the Washburn & Moen Mfg. Co., at Wor- 
cester, Mass., and the fire occurred about 9 a. m., 
on Sunday, April 5. The following particulars 
are taken from the April circular of the Boston 
Manufacturers’ Mutual Fire Insurance Co., and 
for the photograph from which our illustration is 
taken we are indebted to Mr. John R. Freeman, 
M. Am. Soc. C. E., of Providence, R. I., and Mr. 
T. J. Porden, President of the State Mutual Fire 
Insurance Co., of Providence, R. I. The view 
shows the complete twisting and distortion of the 
ironwork. The loss involved was $151,130. 

The building was two stories in height, with a 
basement under one end, and had a steel frame 
supporting the floors and roof. The posts were 
built up of steel shapes; the floor beams were 
built-up I beams spaced about 8 ft. c. io c. The 
second floor was of plank covered by a hardwood 
top floor. The roof beams were 6 x 12-in. timbers 
covered with the ordinary plank and gravel roof. 


and the second story was occupied by the special 
machines for shaping the springs. The floor of 
this building was free from oil, but the brickwork 
in the floor below was saturated. 

Oil was used as a fuel at the tempering and 
hardening furnaces in this building, this oil being 
stored in two large tanks located outside of and 
near the lower end of the main building. From 
these tanks the oil was pumped to a secondary 
tank located on a trestle work near the upper end 
of the building, from which it flowed by gravity 
through a 2\4-in. pipe to the burners, the pipes 
being arranged in such a way that when the 
pumps stopped, the oil in the secondary tank 
flowed back to the storage tanks, and it was sup- 
posed that the oil remaining in the feed pipe 
would flow to the burners and there be burned up. 
Located in this feed pipe was a so-called trap, 
consisting of eight or ten feet of 3-in. or 4-in. pipe. 
This trap was provided to catch the first delivery 
of the oil when the machine was started up, this 
first flow of oil not being of the right consistency 
to properly feed the burners. 

The repair hands were at work making some 
changes in this feed pipe, and when they discon- 
nected it a small quantity of oil in the pipe 
immediately flowed out and down onto the por- 
tion of the ovens located near the burners. These 
ovens had not been operated since the afternoon 
of the day before, but were still hot enough to 
vaporize this oil and set it on fire. The flames 
immediately spread throughout the building and 
almost entirely destroyed it. When the flames 
reached the upper story the columns supporting 
the roof immediately collapsed, being bent and 
twisted. According to the story of eye-witnesses 
the roof immediately fell, thus adding a large 
amount of material to the flames. 

Nearly the entire building was destroyed. The 
boiler and engine room in the basement was, 
however, nearly intact, due to its being fully pro- 
tectsd by automatic sprinklers. 

It was at first thought that the fire spread over 
the brick floor in the first story, but it appeared 
later that fire was communicated from one end of 





EFFECT OF A FIRE IN THE SPRING FACTORY OF THE WASHBURN & MOEN IFG. CO. AT WORCESTER, [IASS., APRIL 5, 1896 


cost of filtration, not including interest on plant, 
is $1 per 1,000,000 gallons. 

An experiment was made to determine how 
nearly the friction in the underdrains had been 
compensated for by varying the thickness of the 
sand layer. (As before stated, this layer was 
thickest at the corner nearest the receiving cham- 
berandthinnest at the corner diagonally opposite.) 
Water was let into the filter until it was even 
with the surface of the sand and two holes, about 
3 ins. deep, were made at the points where the 
sand was thickest and thinnest, respectively. 
Water was then drawn from the filter at the rate 
of 3,000,000 gallons per diem per acre. As soon 
as it disappeared from the surface of the sand, 
the elevation of the water in the two holes was 
taken and found to be 0,11 ft. lower at the point 


the whole supported by the built-up steel columns. 
The walls were of brick up to the window silis, the 
remaining part being mostly glass. The win- 
dow frames were of steel, so that all the wood- 
work there was in the building was the plank and 
timbers in the roof, the plank in the second floor, 
and also the plank over a portion of the first floor, 
the remaining part of the first floor being of brick. 
At the end where the fire started the floor was of 
brick. 

The basement at the south end was occupied 
by the boiler and engine rooms. The first story 
was occupied by the japanning room, which was 
separated by a brick wall from the remaining 
part of the building, and by the hardening and 
annealing furnaces, the floor at the end of the 
building occupied by the furnaces being of brick; 


the building to the other upon a condensed and 
somewhat gummy deposit on the bottom and 
sides of the I-beams as well as upon the bottom 
of the planks upon the second floor, generated 
from the dipping of the heated springs into 
fish oil for tempering. This thin film of oily 
deposit on the ceiling and beams of the first floor. 
and the opportunity on every square inch of that 
floor to ignite the plank, would sufficiently ac- 
count for the rapid spread of the fire. The most 
singular point disclosed in this study of gas- 
eous fires was the very small quantity of oil or 
of oily or of loose and fibrous stock which will 
generate a great volume of gas. The adhesive 
gum said to have been deposited on the ceilings 
and beams from the effect of the immersion of 
heated steel in oil would correspond to a coat of 
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shellac varnish, the danger of which is well estab- 
lished. Fortunately the combination of condi- 
tions is very uncommon. 

The ends of the building, in contemplation of exten- 
sions, were of boards fastened to the steel frame. One 
end was destroyed, the other was impaired but not con- 
sumed, 

The work done in this building was making steel 
springs, and there was no wood of any consequence in 
the building except the material of the floors, roof and 
ends as above described. There was no fire in or about 
the building at the time when it was ignited and de- 
stroyed. The steel springs, for the manufacture of which 

n Bars, 6%", weigh 304 lds 
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Pigs. 1 and 2.- FPlitch-Plate Bolster for Freight Car Before 
and After Shrinkage. 





the building was devoted, were tempered in the basement 
in fish oil and the bricks had apparently become sat- 


urated with this oil. The operations in the works had 
ceased, and the pits in which a part of the work of heat- 
ing is done had been free from heat for a period of time 
estimated at 16% hours before this fire occurred. In 
undertaking the repairs of the oil pipe, the work was 
done in such a way that a very small quantity of crude 
petroleum contained in the sag of the pipe went into the 


works. It there ignited from the heat retained after the 
regular work had ceased for over 16 hours, undoubtedly 
generating combustible gases, which, passing along the 
floor and along the ceiling, may have generated additional 
gas from the fish oil which had been absorbed by the 
brick. or possibly from deposits upon the ceiling derived 
from the constant heating of oil with heated steel. The 
heat and gas passing upward created the very uncommon 
condition of very rapid gaseous fire to which previous 
reference has often been made, and to which infrequent 
cause in at least three cases very heavy losses have been 
attributed, one being the heaviest ever incurred by the 
company. It is noticeable that the excessive heat by 
which the frame was distorted must have been mainly in 





Fig. 4.—A Poor Design for Combination Wood and Iron 
Bolster. 


the two upper stories. This was proved by finding some 
parcels of paper and some varnished wooden boxes on 
the main floor above that part of the basement where the 
sprinklers worked which were unimpaired after the ex- 
tinction of the fire. 

This building was not protected throughout by auto- 
matic sprinklers. Whether automatic sprinklers could 
have stopped such a gaseous fire in the upper stories 
is an open question on which the several experts who 
have examined the case since the fire were at variance. 
The only rule under which sprinklers could have been 
called for in such a building would have been the abso- 
lute rule often advised but not yet insisted upon as a 
condition of taking insurance on such buildings as this, 
except in the place where they were put in; namely, to 
put sprinklers everywhere, especially in the works or de- 
partments of works where fire or loss seems least likely to 
occur. The general conclusion is that sprinklers would 
have so cooled the air as to have prevented the distor- 
tion of the steel frame. 

The question arises in this case on the relative merits 
of heavy timber as against unprotected steel, and it is 
apparent that the destruction of this building with its 
contents may be almost wholly attributed to the heat de- 
veloped from the oil, rather than from the combustion of 
the wood of the floors and roof, which was the incident 
in the course of the destruction, rather than the cause. 
This will be apparent from the fact that the floor over 
the first story was left much less impaired by fire than 
the floors above, where the principal effect of the heat 
developed by the rising gas was most fully destructive 
upon the steel frame. The wooden beams which consti- 
tuted the support of the roof were impaired to the depth 
of only about 1 in., and would have sustained the roof 
except for the giving way of the metallic framework un- 
derneath. There ts little doubt in the minds of all the 
experts who have examined the conditions of this loss 
that.a heavy timber frame would have resisted the con- 
ditions of this fire until it could have been extinguished 
with moderate loss, the pumps at the other works having 
been started in time. 


i - 
\ CENTRAL AMERICAN EXHIBITION is to be held 


in Guatemala in 1897, and manufacturers and others of 
the United States have been invited to exhibit. 


METAL UNDERFPRAMING FOR FREIGHT CARS.* 


(With inset.) 

With the gradual and steady increase in the carrying 
eapacity of freight cars and in the hauling power of 
freight locomotives, the insufficiency of the earlier methods 
of freight car construction, developed from wagon build- 
ing, consisting of timber framing held together by nails, 
spikes, straps, lag-screws and bolts, became more and 
more apparent. 

The lessons learned on the repair tracks led to the 
strengthening of freight car body bolsters and longitudinal 
sills with truss rods, and, finding this to be still insuffi- 
cient, the timbers have been reinforced with iron and 
steel as in the well-known flitch-plate bolster, Figs. 1 
and 2, or in the fairly effective plating of bolsters, end 
and longitudinal sills as at Figs. 3 and 5, where the metal 
is disposed to the best advantage and the shrinkage of 
the timber can be readily followed up, or as at Fig. 4, 
where the metal is disposed in its weakest position to 
withstand the main load that a bolster has to carry. 

Some designers, recognizing the inherent weakness in 
any composite form of construction where wood is used, 
went at once to iron for body bolsters, and the iron body 
bolster of which Fig. 6 shows two general types was the 
result, although in its earlier forms it was made too 
flimsy and was not sufficiently braced to withstand the 





Figs 3 and 5.—Method of Strengthening Wooden Bolsters 
and Side Sills. Lehigh Valley R. R. 


bending strains, side-bearing pressures, etc. A more 
recent form of iron bolster is shown in Fig. 7. A simple, 
very strong and cheap steel bolster, which has stood the 
test of service well, is shown at Figs. 8 and 9. Here 
should also be mentioned the Schoen pressed steel, Ameri- 
ean and Shickle, Harrison & Howard cast-steel body 
bolsters, which have been extensively illustrated in the 
technical journals and are well known to the members. 

Figs. 22, 23 and 24 mark a long step ahead in that the 
center sills, as well as the bolsters, are of steel. It is 
very probable that the use of iron and steel in car con- 
struction would have advanced far beyond its present 
standpoint but for prejudice which has grown up in the 
minds of many against any and all iron or steel cars, as 
the result of some unfortunate ventures in which the 
designers either did not fully understand the service and 
strains a freight car has to withstand, or from lack of 
experience; and in an endeavor to keep the weight and 
cost of their cars down to limits which would enable them 
to make sales, placed cars in service that have become a 
by-word on account of their frequent and prolonged 
sojourns on the repair tracks. 

It would be quite as unjust to condemn all iron or steel 
car construction on account of these failures as it would 
be to condemn the use of wood in car construction be- 
cause some of the earlier builds of cars, and even some 
comparatively recent designs, are so poorly proportioned 
that they are constantly failing. The obviously proper 
course is to profit by these early failures in iron car con- 


quire no future modification (which is not the c. 
would not be practicable to do so until greater uni; 
in the lengths and sizes of interchange freight «. 
given capacities has been brought about. It is hope: 
a thorough inquiry into the subject will be made 
association by means of a committee to recommend 
ard lengths of silis and widths over sills for refrig 
box, stock, flat, drop-bottom and drop-end gondo} 
of 60,000, 70,000 and 80,000 Ibs. capacity, and th 
association will adopt such standards. 

After this step has been taken, then with sur 
experience and knowledge to guide them a com 
could take up the subject of steel underframing 
freight cars, and with good hope of success pres: 
the association a series of designs for M. C. B. steel 
frames that could be adopted and used, as far as 
general features are concerned, without fear of «; 
failure ensuing. 

As long as the main framing of foreign freight 
coming on our repair tracks is of timber (which ca 
cut and dressed to suit by the ordinary carpenters’ 1., 
and of iron truss rods and bolts (which can be cy 
welded by any blacksmith), odd sizes of sills, etc. 
not such a serious matter, but when we come to stec! 
iron, which require heavy machine tools and shop t: 
ment, and where odd sizes or shapes must be spe. 
ordered and rolled or forged at the forges or mills 
question of uniformity of sizes becomes one of parany 
importance. 

With standsrd lengths, depth, width of flange and wei: 
per foot for sills of all flat-bottom cars of 60,000, 70: 
and 80,000 Ibs. capacity, the rolling milis can carry ; 
stock ready for instant shipment, feeling safe that th 
will not have it left on their hands as obsolete sto. 
the sills and shapes in stock at any railroad shop st. 
would be certain to suit any foreign car that might 0: 
on the repair tracks, only requiring that the holes, et 
should be laid off and punched or drilled to suit the « 
tails of the particular car, but before this happy state 
of things can be brought about, the standards for lengt! 
and widths of cars must be adopted, and, when steer! 
framed cars are built, rigidly adhered to. 

Pending the adoption by the association of the standard 
lengths and widths for given capacities, your committer 
present the following rules or recommendations, whic) 
they feel justified in asserting should be seriously con 
sidered by designers of steel framing for freight cars: 

1. Specially forged, pressed or rolled shapes, cast stee! 
ete., or patented forms of construction are undesirab\ 
for cars to be used in general interchange business, no 
matter how well designed theoretically, for the reason 
that when such parts are damaged there must necessarily 
be long delays in ordering and obtaining these specia 
parts, and shovld the parties who have furnished them gv 
out of business, or change their molds or patterns, the 
parts cannot be duplicated for repairs except at enormous 
expense and loss of time. 

2. Steel and iron bars and shapes of standard bridg 
specifications and regular market sizes should be gener- 
ally preferred, so that railroads and car builders can 
avail themselves of the competition in the open market 
when purchasing, or if not equipped to put steel frames 
together themselves, can have this work done for them at 
any of the numerous bridge-building concerns on com- 
petitive bids, the underframes, riveted or bolted together, 
can be shipped by carload lots to the car shops to be com- 
pleted into finished cars. 

8. Get-at-ableness in the design is of the greatest im- 
portance in keeping down the first cost and maintenance. 
parts that are to be riveted together should be so ar- 
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FIG. 6.-TWO EARLY DESIGNS FOR IRON BODY BOLSTERS. 


struction, make use of the experience gained and go on 
with the development of the steel car frame, trying to 
avoid the errors of the past. It is only necessary to re- 
mind those present of some of the exhibits at the Chicago 
cxposition to show that progress has been made in the 
right direction. 

It would be eminently desirable if the M. C. B. stand- 
ards could be issued in advance for the guidance of rail- 
way companies instead of being adopted after the need for 
such standards has led to the use of a multiplicity of 
designs, which add to the expense and delay in car re- 
pairs. Car building is anything but an exact science, 
and the evolution of a standard dcsign for an iron or 
steel car frame must come after many experiments, errors 
and failures, profiting by which experience we will ulti- 
mately achieve success. 

Even if the members of your committee felt that they 
could present a design for standard steel framing for 
freight cars which would be practically perfect and re- 





*Report of a committee of the Master Car Builders’ 
Association, presented at the convention at Saratoga, 
June 18, 1896. 


ranged that they will be equally convenient for hydraulic 
or power riveting when the car is being built, or for field 
riveting in repair work. 

4. In designing riveted work, it should be laid off with 
plenty of rivets, these to be spaced close, as in boiler 
work, and the same care to insure true fair holes, hot 
rivets, well driven and completely filling the holes as in 
first-class boiler work, is necessary. Complaints some- 
times heard against riveted work in car frames and tender 
frames, on account of loose rivets, can be directly traced 
to an insufficient number of rivets an¢ poor riveting. 

5. If bolts are used to hold iron or steel parts in posi- 
tion, not merely to carry weight, they must be turned 
bolts (a driving fit), in carefully reamed holes, fitted with 
the greatest care. When so fitted they will probably give 
no trouble from working loose, but as this is machine 
shop work, such bolts should be avoided as far as possi- 
ble, as it is nof likely that such bolts will be fitted in 
this way on t repair tracks, while it is reasonable 
to expect that & hot rivet, well driven, can be put in 
anywhere with the aid of a portable forge, In both riveted 
and bolted work it is of the utmost impo*tance to per- 
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fect!y fill the holes, remembering that it is the ‘‘initial 
wierte.” if only 1-1,000 part of an inch, that will surely 
proiuce loose rivets and bolts and oblong holes; no 
at t of hammering on the heads of rivets, or tighten- 
ing nuts or bolts, or the use of lock-nuts, nut-locks 
or sus washers vill be of any use if the holes are not 
pe tly filled. 

«. Every structure has a foundation, every machine 
has a bed-plate, every animal, bird, fish, and most of the 
picher works of nature, have a backbone or spine on or 
around which the structure is framed; this cardinal 
principal of design seems to have been largely overlooked 
it ight ear construction, and it is believed that the cen- 

lis of a freight car should be made its main strength 
1 reliance, and that the entire load shall be carried from 
the platform, the upper works being simply arranged 

, housing to confine and protect the load. 

7. To enable the center sills to withstand collision and 
re shocks to the best advantage, these sills should 
be placed so that they will be directly in line with the 
dead blocks, and thus take the buffing and collision 
ks in direct compression. Also there depth should 

be such that at least the center line of draft and centers 
¢ the dead blocks will be within the vertical dimensions 
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repairs, exclusive of inspection, oiling and packing. Then 
the two questions remain: 

1. Of the remaining 49'4%, how much can probably be 
saved by the use of a perfect steel underframing which 
would require no repairs except painting during the life 
of the car? 

2. Will this saving, added to the increased freight 
earnings of the car and to the increased mileage earn- 
ings when away from home (due to a less number of days 
per annum spent on the repair track), pay the interest 
and depreciation on the extra first cost of the steel car? 

Taking the figures given in ‘‘Poor’s Manual,”’ the 
freight earnings per revenue car for 1894 were about 
$1.38 per day, and the average mileage earnings of cars 
away from home are only about 15 cts. per day. 

Where the freight car repair work is being kept up 
currently, the number of cars on the repair tracks can be 
kept down to 4% of the total equipment; this means that 
each freight car would spend about 14% days on the re- 
pair tracks each year. If we assume that only 40% of 
this could be avoided by the use of perfect steel framing, 
we can possibly save about six days on the repair tracks 
per annum. 

This would mean, if the freights were available, in- 
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FIG. 7.—RIVETED PLATE BOLSTER FOR 70,000-LB. CARS. NORTHERN PACIFIC R. R. 


of the sills. When so arranged there will be no tendency 
from shocks or pulling strains to bend the center sills, 
either laterally or vertically, or to bend or break the end 
sills. 

8. That care should be taken to avoid punching or 
drilling holes in the flanges of channels or I-beams where 
these are subject to heavy strains, especially tension or 
bending strains, unless additional material is added to 
compensate for this. 

9. That with the change from wood to steel, the necessity 
for truss rods no longer exists for cars of reasonable 
lengths, but that ample and sufficient strength can be 
obtained within reasonable limits of weight without the 
use of truss rods and consequent need of adjustment. 

10. On account of the sweating and rusting of iron and 
steel, wood is preferable to iron or steel for flooring, 
siding and lining of merchandise and stock cars. Much 
has been said and written on the subject of corrosion 
of iron and steel break beams, bolts, pipes, rails, etc., 
from the action of sulphuric acid leachings from coal 
cars and salt-water drippings from refrigerator cars and 
manure drippings from stock cars. There is no doubt 
that there is serious corrosion from these, and other 
causes under certain conditions, but evidence exists that 
steel framing under tenders and iron’ work under coal 
cars in constant service, and steel framing of cars exposed 
to very damp and destructive climatic influences for 
many years, have not suffered materially from these 
causes. Doubtless preservative paints can be found that 
if properly used when the steel frames are first built and 
with occasional repaintings willsufficiently protect the steel 
from corrosion, butas this is a very important subject your 
committee would recommend that it be made a special] sub- 
ject for committee investigation by a series of tests rang- 
ing over nine or ten months’ time. 

There is an economical side to this question which your 
committee desires to call attention to before closing their 
report, namely, how much additional weight and how 
much additional first cost dare be put on a car without 
ultimate loss. 

1. As regards the question of increased light weight of 
freight cars of given capacities having steel underframes, 
your committee feel that they need only state that it is 
proved to be quite practicable to build cars with steel 
frames of greater strength and capacity with less light 
weight than when wooden or composite underframing Is 
used, and that with more experience in the right methods 
of construction and a proper appreciation of the capabili- 
ties and best uses of steel the proportion of carrying 
capacity to light weight can be still further increased 
for large capacity cars without danger of increasing the 
subsequent running repair account. 

2. With regard to the question of probable increased 
first cost of freight cars having steel underframing, the 
burning question here is, ‘“‘Will it pay?’ There are so 
many factors governed by local conditions which must 
enter into the calculation, that each company must per- 
force figure this out for its own set of conditions. 

One factor, namely, the repair account, should, however, 
here receive passing notice. From the best information 
obtainable your committee believes that it is very nearly 
correct in stating that the charge for wheels, axles, 
springs, paint, chain, brake-shoes, brasses, couplers, and 
other parts that will wear out and fail as much under the 
most pertect steel-framed car as under the poorest design 
of wooden-framed car in the same service will consti- 
tute about 504% of the average total cost of freight car 


creased freight earnings of $8.28 per annum per car, or 
90 cts. additional mileage earned per annum per car 
away from home. 

It is about right to assume, including private cars, 
that 30% of all freight cars are constantly away from 
home. 

Taking one lot of 1,000 cars we can as- 

sume that as above the freight earn- 

ings could be increased..............$8,280 per annum 


The mileage earned from foreign roads 
increased.......... abesesiecsetsanzee O00 


$8,580 “ ” 
Estimated possible saving in repairs, 
say 20% of $72 per car per annum. .14,400 


$22,980“ 

As the steel framing when put up in lots by bridge 
builders ought not to increase the cost of cars more 
than $75 per car at most, this figure of $22,980 per thou- 
sand cars for savings and increased earnings would ap- 
proximate 36% per annum on the extra capital invested, 
amply sufficient to cover the depreciation and interest 
charges under the conditions above assumed. 

In conclusion your committee begs to present the ac- 
companying drawings of designs for metal underframing 
for freight cars for the consideration of the members, 





an order issued to the various city departments by Mayor 
Strong. The new ruling is due to the fact that a contract 
has been made for the disposal of garbage by one of the 
utilization systems, as already noted in these columns. 
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AN AIR-CUSHION FOR ELEVATORS is provided for 
the safety of the elevators in the new Congressiona! 
Library Building at Washington, D. C. It comes into 
action in case a car should drop and the safety grips 
should fail to work. At the bottom of the elevator shaft 
is a well about 15 ft. deep, with the sides %\-in. from the 
car at the top and 1%4-in. at the bottom, thus preventing 
a sudden shock. Satisfactory tests have been made with 
baskets of eggs in the elevator car and with the 
carrying a load of 2,600 Ibs. 


Car 
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A HOT-WATER MOTOR CAR for street railways is 
being tried experimentally at Van Cortlandt, N. Y., on a 
sidetrack of the New York Central R. R. The water is 
stored under high pressure in reservoir cylinders on the 
car, and flashes into steam as it escapes into the engine 
eylinders. The system is the invention of Mr. W. BE. 
Prall. 
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THE MASSACHUSETTS PIPE LINE GAS CO. has 
been chartered.by the Massachusetts legislature. The 
company has power to lay its mains practically anywhere 
it chooses, the location being subject to the approval of 
local governing bodies, or in case of non-approval a ‘“‘rea 
sonable location’’ is made by the State Board of Gas and 
Electric Light Commissioners. The company is not per 
mitted to sell gas directly to consumers except through 
the purchase and operation of existing plants. The prices 
to be charged for gas are limited as follows: For fuel gas 
sold to other gas companies or to towns operating plants 
per 1,000 cu. ft. of gas having an average heat value of 
580 B. T. U., 20 ets. within five miles of the state house 
25 cts. between 5 and 15 miles; 30 cts. beyond 15 miles. 
For illuminating gas sold to gas companies or towns 
the rates are limited to 5 cts. per 1,000 ft. in advance of 
the above prices, the candle power to be equal to that 
required by the state law. For both fuel and illumin- 
ating gas sold to individuals after the purchase of local 


plants, the prices must not exceed, within eight miles of 
the state house, 60 cts. per 1,000 cu. ft.; outside the above 
limit, in any city having over 75,000 inhabitants, 75, and 
in any other city, 90 cts.; in any town, $1.25 per 1,000 
cu. ft. 

tees ° ane 


THE CATARACT POWER & CONDUIT CO. has been 
incorporated with a capital stock of $2,000,000 to distrib 
ute current supplied from Niagara Falls by the Cataract 
Construction Co. The latter company will transfer to the 
new one the franchise granted it by the city of Buffalo. 
Among the directors of the new company are Messrs. 
Edw. D. Adams, President, and F, L. Stetson, First Vice- 
President of the Cataract Construction, D. O. Mills and 
John Jacob Astor, all of New York, and Geo. Urban, 
General Manager of the General Electric Co., of Buffalo. 
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FIGS. 8 AND 9.—ELEVATION AND SECTION OF BOLSTER [ADE OF I-BEAMS FOR CARS OF 60,000 LBS. CAPACITY. 
NORFOLK & WESTERN R. R. 


and begs that members will criticise these designs, using 


the ten rules or recommendations previously given as 
the basis for such criticism. 
R. P. C. Sanderson, Chairman, 
J. D. Meliwain, 
J. R. Skinner, 
John Player, 
Roanoke, Va., May 10, 1896. Committee. 
$$ 


THE NICARAGUA CANAL REPORT to the House of 
Representatives by the Committee on Interstate and For- 
eign Commerce, states that the committee believes the 
canal entirely feasible and strongly recommends that the 
government assist in the completion of the work even 
if it costs more than $150,000,000. The difference of opin- 
ion between the engifeers for the government and for 
the company is thought to affect in no wise the practica- 
bility of the project. The committee believes that the 
main question now is, who shall build the canal and 
who shall control it when built. The committee feels 
justified in recommending that Congress should take 
immediate action to give such aid to the enterprise as 
may be necessary to obtain the funds which are requisite 
to complete the work. 

—____q——_—_—__— 

GARBAGE AND ASHES must be kept in separate re- 
ceptacles by New York householders after Aug. 1, in ac- 
cordance with a regulation of the Health Department and 


AMERICAN MACHINERY FOR RUSSIA is to be sup- 
plied by several of the leading manufacturers of machine 
tools, as a result of the negotiations which are said to 
have been successfully carried out for the estabiishment 
of new locomotive works at Nijni-Novgorod by an Ameri- 
can syndicate. Mr. E. D. Smith, of Philadelphia, and Mr. 
Walter F. Dixon, formerly with the Rogers Locomotive 
Works, are at the head of the concern. 

RESPONSIBILITY FOR REPAIRS TO PHILADEL- 
phia street pavements are disclaimed by the street 
railway companies where the pavements are torn up by 
other corporations. The street railway companies are re- 
ported as saying that the contractors who put down the 
pavements for them, on streets where there are street 
car tracks, claim they are not required to make repairs 
under their guarantee where the pavements are torn up as 
above noted. 

- 

THE RAISING OF THE STEAMER “Ailsa” by means 
of barrels and caissons filled with air, is proposed by the 
Midland Salvage Co. The caissons are wooden cylinders 
30 ft. long and 8 ft. diameter, with attachments for chains 
which are passed under the hull of the vessel. The chains 
are to be made tight with the caissons submerged, and 
the water then pumped out or expelled by compressed air. 
The ‘‘Ailsa’’ was sunk in the Narrows, New York harbor, 
on Feb. 29, by collision with the French Line steamer 
“La Bourgogne.” 
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The statutory regulation of interlocking sig- 
nais for railway grade crossings which was in- 
augurated in this country by the passage of a spe- 
cial law by the State of Illinois some nine years 
ago, has been slow to gather disciples, despite its 
very excellent results in that state, and it is with 
considerable gratification that we note on another 
page the recent adoption of a similar law by the 
State of Ohio. An examination of the Ohio law 
will show the following provisions: (1) By the 
installation of an interlocking plant satisfactory 
to and approved by the railway commissioners 
of the state, trains will not be required to stop 
before passing such a crossing. (2) When one of 
two or more railways crossing at grade desires to 
install interlocking signals, and the others ob- 
ject, that railway can by petition request the in- 
tervention of the railway commission, which, after 
due and proper hearing of all parties interested, 
may grant or deny the petition. If the petition is 
granted the objecting railways shall be compelled 
to co-operate in the installation of the interlocking 
plant within such time and at such a proportion 
of the expense as the commission may determine. 
(3) All future crossings constructed at grade shall 
be provided with interlocking plants at the ex- 
pense of the railway desiring the crossing. (4) 
Any railway refusing or neglecting to obey the 
order of the commission for an interlocking plant 
shall pay a penalty of $500 per week for each 
week of delay. 

The law applies to crossings of electric and 
steam railways as well as steam railways alone, 
being much more definite on this point than the 
older Tilinois law. This is unquestionably as it 
should be, since the recent growth of electric rail- 
ways has introduced an element of danger the 
importance of which was unsuspected a decade 
ago. It is only to be regretted in view of the 
many recent disasters from electric cars running 
into open drawbridg<«s that definite provisions 
were not made by the law for signals in such 
cases, although the general intent of the law will 
probably be construed to cover such cases if the 
question should be brought up. Another pro- 
vision of the law to be noted particularly is that 
it compels all steam and electric railways seeking 
to cross the tracks of any other steam or electric 


railway to protect the crossing by interlocking, 
and to pay all expenses of installation, mainten- 
ance and operation. 
Sails a 

Apropos of the recent discussion on “cheap en- 
gineers” in our column of “Letters to the Editor,” 
a correspondent sends us a marked copy of a 
trade journal, containing on one page a letter 
from an “engineer,” whom we will call J. Blank, 
and in a “Directory of Consulting Electrical En- 
gineers,” the professional card of the same man. 
We reprint an extract from the letter and the 
professional card in parallel columns as a lumi- 
nous exhibit of combined innocence and assur- 
ance. 


“I think the Steam Engine 
Indicator is the greatest in- 
strument made from an 
economical standpoint, but 
until very recently 1 did 
not think much of it. Why? 


J. BLANK, 
Because I never used one 


and did not know anything j 
rare 

about it. Up to about two ENGINEER 

months ago, I was using 

far too much fuel; tried AND 

everything in the line of 


economy, but to no pur- 
pose; finally bought an in- 
dicator; put it on accord- 
ing to directions; first dia- 
gram shows a ratio of 124 
to 60, or that one end was 
doing over twice as much 
work as the other, hence 
the belts would jump, en- 
gine would shake, dynamo 


ELECTRICIAN. 


Engines Indicated, | 

Power tests made. } 

Electrical testing and re- | 
pairing. 

Small, Isolated Plants 
erected, 

Plants overhauled and re- | 


would jar and spark. We paired on premises. 
equalize the engine; result, Repairing Arc Lamps a 
$27.35 saved in coal the specialty. 
first month, and we are still 
improving. The Indicator 
is a fixture in our plant.” 

J. Blank. ec NY 

We have recently received two pamphlets en- 
titled “Results of Tests made in the Engineering 
Laboratories of the Massachusetts Institute of 
Technology.” They contain in tabular form the 
detailed results of many hundred tests of spec- 
imens of iron, steel, copper wire, timber, etc., be- 
sides records of trials of steam boilers, conden- 
sors, injectors and other apparatus. If the object 
of these pamphlets is to show that a vast amount 
of testing is being carried on in the laboratories 
of the Institute, they no doubt accomplish their 
object; but if the intention is to convey useful 
informatien to engineers, the pamphlets appear 
to be a failure. There is no index; the classifi- 
cation is imperfect; all tests of steel, for instance, 
to the number of about 240 are arranged in the 
order of the date of the test instead of being clas- 
sified as to grade of steel, size of specimen, etc. 
The chief defect, however, is the lack of any sum- 
mary of results or of any explanation whatever 
as to what the tests are intended to show and do 
show. 

Perhaps it may be said that the tests were not 
intended to show any especial thing, but were 
merely the ordinary routine tests carried on to 
give the students training in the conduct of tests. 
But if this be the case, is it really worth while to 
spend the Institute funds to print these records 
in detail, merely on the chance that some infor- 
mation contained in them might be of value to 
some engineer? 

On the other hand, it is stated in a very brief 
prefatory note that it is proposed to publish 
“such results of tests made as part of the regu- 
lar work in the engineering laboratories of the 
Institute as may be of interest to the engineering 
public.” 

We gather from this that the professors who 
supervised these tests and selected them for pub- 
lication, think that there is something in them 
more than mere routine work. Probably, too, 
they know what this “something” is. Then why 
not say, boldly and plainly, just what informa- 
tion of practical value is contained in this laby- 
rinth of tables? In the absence of some guide of 
this sort, we greatly fear that the busy practising 
engineer will never attempt a search through 
this bewildering mass of figures merely on the 
chance of digging out some valuable piece of 
knowledge. Even the technical editor, whose 
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special province it is to hunt up useful inf.-..,- 
tion in all sorts of likely and unlikely places, \¢)) 


nigh despairs at the task of hunting out 
“two grains of wheat from the two bushe 
chaff” in this case. 
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We have for example looked over the det eq 
record of 240 tests of steel. We find that the m 
lus of elasticity of all the steel tested of wha: 
class is usually between 28,000,000 and: 31,00: 
Ibs., so that out of 40 tests, about 36 will run... 
tween these limits, and the other 4 generally 
more than 1,000,000 Ibs. beyond them. We 
discover that one piece of plate steel, kind 
stated, showed a modulus of elasticity of 35,1>> - 
000, and a piece of Bessemer steel a modulus .; 
only 24,811,000. The ‘engineering public” mj 
be interested to know whether these extr. 
results are due to the inaccuracy of tests | 
students or whether they are figures which ; -» 
actually characteristic of the steel, and likely 
be found at any time in any steel, although ¢),.. 
practicability of finding them in any particu); 
case is less than 1in 100. What causes the high ap | 
the low modulus, and with what other physica! + 
chemical characteristics are they coincident? 1), 
pamphlet, however, gives us not the slightest 
information on this subject, and in the ai- 
sence of any other knowledge we can only cor 
clude that the low modulus may be due to ; 
flaw in the steel, and the high one to an erro: 
in measurement. 

Now there may be other and highly valuab!- 
information hidden in this record of 240 tests. 
but if there is, who should know it, if not the pro- 
fessor that supervised the tests; and if he knows 
it, why not give the profession the benefit of his 
knowledge? 

Turning over to the tests in the steam engineer- 
ing department, we find some tests of an ejector 
and a pulsometer, and we look to see what in- 
formation is given concerning the efficiency of 
these devices. We find that the ejector did from 
500,000 to 1,200,000 ft.-Ibs. of work per 1,000,000 
B. T. U., while the pulsometer, with the same 
amount of heat, gave from 1,000,000 to 7,000,000 
ft.-Ilbs. of work. Examining further, however, we 
find the statement that: 


The duty (foot-pounds of work done per 1,000,000 
B. T. U. used) was calculated assuming that the heat put 
into the delivery water was not wasted. The heat used 
per pound of steam was taken as the total heat of the 


oon less the heat of the liquid at the delivery tempera- 
ure. 


A similar statement is made for the pulsometer 
test. We have to conclude, therefore, ‘that the 
duty or efficiency given above is applicable only 
to the case in which either of these devices is 
used in a brewery, tannery, dye-house or some 
similar situation, where the heat imparted to the 
water by the steam is of value. But to the best 
of our knowledge, by far the more frequent ap- 
plications of these instruments is in situations 
where the addition of heat to the water raised 
is of no importance whatever. Hence the efficien- 
cies or duties above noted are not comparable 
with those of other low-duty water-raising de- 
vices, such as small, direct-acting steam pumps. 

Perhaps the conductor of these tests had some 
good reason for the method which he chose; but 
if he had, why not state it? The fact is often lost 
sight of that the sole object of statistics, tables, 
diagrams, etc., is to convey ideas to the mind. 
The table or diagram which is published with no 
accompanying explanation of the.truth which it 
shows, will in the great majority of cases be 
passed over by the busy reader unnoticed. 


eR 


THE CONSTRUCTION OF STEEL CARS. 


Probably the most important question which 
was considered at the recent convention of the 
Master Car Builders’ Association, whose proceed- 
ings we reported in full last week, was the con- 
struction of steel cars. It is true that at the 
present time very few steel cars have been built: 
but the concensus of opinion of the best informed 
men engaged in rolling stock construction is 
that a change from wood to steel for the center 
sills (which structurally are the most important 
members of a railway car) is inevitable. We re- 
print in this issue the excellent report of the com- 
mittee on this subject which was presented at the 
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Figs. 22 & 24. Details of Buffers and Draft Connection 
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Fig, 25. Plan of Frame. 
Figs. 22 to 25. Under Frame with Steel Center Sills for Box Car, 60,000 Ibs. Capacity, 
Chicago, Burlington & Quincy R. R. 
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Figs. 26 to 31. Design for Stee! Underframfie for Ce 
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Figs. 13 to 18. Steel Frame Hopper Bottom Coal Car, 60,000 Ibs. Capacity, Norfolk & Western R. R. 


Cross Section 
(Light weight, with brakes, 29,800 Ibs,, or 1,500 Ibs. more than other cars of same dimensions with wooden sills.) 


| __ 2°Peor laid jn ++ Sections, secured to Sils by Bots’ __ ees Construction 
’ 6» L, 35% 35. 


Atch 






















Half Side Hevation. 
Asiaetig Pm 


2o 
Se 

- 

—™ Pes 








L ‘: sige a ~=* . 
Bo nen = lle aos 
Halt Top Plan. _ Fig. 12 Half Plan of Frame. 


Figs. 10, 11, 12. Steel Frame Flat Car, 60,000 Ibs. Capacity, Norfolk & Southern R. R. Figs. 46 to 50. Steel Fiat Car, Designed and Bi 


(Light weight, without brakes, 20,3000 Ibs. deflection at center, with 


90,500 1bs. loading, j in.) RECENT PROGRESS IN SfEEL 
(Accompanying Report of Committee on “ Metal Underfaming 





Figs. 32, 33, 34. Trapp’s Hopper Bottom Stee! Car, 80,000 Ibs. Capacity. 
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Hopper Bottom Steel Car, 100,000 Ibs. Capacity, Designed and Built by the Carnegie Stee! Co. 








End Elevation. 
Figs. 39 to 42. 
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signed by John Player, Superintendent of Machinery, 
Atch@™@n, Topeka & Santa Fe Railway. 
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Steel Car Framing, Designed by Willard Pennock, Figs. 19, 20, 21. 
esigneg and Built by the Carnegie Stee! Co. Minerva, Ohio. 80,000 lbs. Capacity, Norfolk & Western R. R. 


Design for Steel Frame, Hopper Bottom Coal Car, 


N SJEEL CAR CONSTRUCTION. 
derffiming for Freight Cars,” Master Car Builders’ Association.) 
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meting, and our inset sheet shows the various 
signs of steel cars which accompanied that re- 
port. It is altogether likely that the subject of 
<: el car design will be brought before a great 

ny bridge companies and engineers engaged 
jp structural iron work during the next few years, 
i we commend to them the principles laid down 
by the committee to govern such design. We 
nture to say that the designer who fails to ob- 
<-rve any one of these rules, lessens by so much 
hs chances of success. The only exception we 
juld meke in the list of ten requirements which 

-re laid down by the committee, is that in the 

cification for riveting, it would have been bet- 

r to have likened the quality of workmanship 
required to first-class bridge work instead of to 

iler work. 

on the other hand, some of the points touched 

upon by the committee seem to deserve greater 
emphasis. We may note for example the rec- 
yomendation that truss rods should be dispensed 
with, and we may add to this that the main 
nembers of the under frame should be straight 
oirders. The car frame may well be likened to a 
bridge. It is a continuous girder resting on two 
<upports, some 20 ft. apart, and its end overhang- 
ing these supports about 7 ft. No engineer build- 
ing a girder bridge for such a span would think 
of using truss rods beneath it, nor would he at the 
present day attemptto use anything but a straight 
beam or girder. Exhaustive tests with steel cars 
already constructed show that they stand up un- 
der loads 50% in excess of those they were de- 
signed to carry with exceedingly small deflection. 
There is, therefore, no need, either for strength or 
stiffness, to complicate the construction by using 
either trussing or by adding members beneath 
the frame at the center to aid the beams to carry 
their load. 

Another recommendation of the committee 
which deserves emphasis is that with respect to 
making the center-sills of the car its backbone, 
so to speak. It is evident that the load which 
the car frame has to carry may be supported 
either by a series of, say, four to six shallow 
beams running parallel to each other the length 
of the car, and spaced an equal distance apart, or 
the bulk of the metal can be concentrated in 
two deeper beams at the center with lighter beams 
on each side. Of these two types of construction, 
the latter is the one evidently favored by the com- 
mittee, and the reasons will be evident to anyone 
who has studied the forces which are exerted in 
a serious railway wreck. These deep beams have 
much more stiffness as well as strength than 
the shallower construction. In a collision these 
beams wili be subjected to end compression, and 
will act as columns. A heavily Ilcaded car might, 
in this way. it is conceivable, be subjected to a 
strain which would give it a permanent sag at the 
middle, and it will be more likely to suffer in this 
way the shallower the beams with which it is 
made. Again, the buffing shocks, which are the 
most serious the car has to sustain in service, 
will, if the metal is concentrated in the center 
sills, be transmitted through the train, with less 
strain on the connections between the center and 
side sills than would be the case if all the sills 
were of uniform depth. 

We have alluded to the very great strength of 
steel car under frames. The Universal Cor- 
struction Co., of Chicago, which has actively 
taken up the promotion of steel car construction 
has piled upon the frame of one of its cars of the 
Pennock pattern of 80,000 Ibs., nominal capacity 
126,000 Ibs., 140,000 Ibs., and finally 159,200 Ibs., 
this last load deflecting it only 5%-in. at the center. 
To make these tests the car body was supported 
not on its trucks, but on special blocking. It is 
evident from this that steel car under frames may 
and probably will be designed to easily carry 
much greater loads than are carried by any car 
now in regular service. A barrier is thus re- 
moved which has hitherto stood in the way of 
the economical construction of cars of very large 
capacity, and it is proper to inquire what are to 
be the results. What limit are we to set to the 
capacity of freight cars? It is but a very short 
time ago that the 60,000 Ibs. car was considered 
an innovation of doubtful propriety. Now, every 
railway which handles great quantities of bulk 


freight at a low cost endeavors to move it in cars 
of this capacity. Again, the 80,000-Ib. car is 
hardly in the future. Already a standard axle 
journal box, etc., for cars of this capacity has 
been designed by the Master Car Builders’ Asso- 
ciation, and the roads that handle coal and iron 
ore are ready to use it. The use of steel under- 
frames will certainly mean an impetus toward 
the construction of cars of this capacity, and 
larger capacities, for whereas the cost of, say, 
a 40,000-Ib. car would be much more if built in 
steel than in wood, when it comes to a car of 
80,000 or 100,000 Ibs. capacity, the difference in 
cost tends to disappear on account of the great 
amount of timber of first-class quality which it 
is necessary to put into such a car. 

Again, the introduction of steel underframes 
is likely to mean another extension in the length 
of freight cars. An increase in length is, in fact, 
necessary, if we are to go beyond 60,000 or 80,- 
000 Ibs., for only the heaviest classes of freights 
can be loaded beyond this limit. There is a de- 
mand for an increase in length also from the ship- 
pers of bulky freights, who want longer cars in 
order to reach the allowable limit of weight. 

Now, in view of these manifest tendencies, it is 
true that the question was asked whether a mate- 
rial increase in the length or carrying capacity 
of freight cars is desirable and should be per- 
mitted. Are 40 ft. freight cars and cars of 100,- 
000 or 120,000 Ibs. capacity going to cheapen the 
cost of rail transportation, or can they be safely 
permitted? 

The question of safety deserves first considera- 
tion. We have seen that the car frame can be 
made strong enough for all demands, and metal 
truck construction also enables us to design a 
truck to carry any desired load. Axles, too, can 
be made of any size; but when we come finally to 
the wheels, it would appear as if some limit might 
be set. The American railway freight car is likely 
to have eight wheels and no more for a long time 
to come, and those wheels are likely to be made 
of chilled cast-iron and nothing else, so long, at 
least, as the product of car wheel foundries is 
sold at such astonishingly low prices. Chilled cast 
wheels are now running by thousands under loads 
per wheel reaching 10,000 to 12,000 Ibs., and some 
are loaded, we presume, to 13,000 Ibs., or even 
more. How much farther can we go? Is 15,000 
or 18,000 or 20,000 Ibs. a safe load for a chilled 
cast-iron wheel? Where shall we set the limit? 
That a limit there must be, somewhere, must, we 
think, be conceded. The thickness of a car- 
wheel flange is fixed and cannot be increased. 
The bearing surface between the rail and wheel, 
too, cannot be altered, save in a long term of 
years, for a freight car may go with its load any- 
where, over rails of any section, from 100 Ibs. 
down to, perhaps, 35 or 40 Ibs., on some remote 
road. It will doubtless occur to many of our 
readers that if the wheels do not set a limit to the 
capacity of freight cars, the condition of rails and 


’ bridges on some railways will be likely to stop the 


progress of cars of excessive capacity at some 
point in their journey. 

If an 80,000-Ib. car weighs 35,000 Ibs. empty 
and we allow for safety that it may be overloaded 
10 when a consignment of steel rails or bridge 
iron comes along, such a car loaded may have a 
total weight of 123,000 Ibs., or, say, 15,000 Ibs. 
per wheel. A car of 100,000 Ibs. capacity weigh- 
ing 40,000 Ibs. would increase this to nearly 18,- 
500 Ibs. If this is not near the limit which shoutd 
be placed on the use of cast-iron wheels run at 
modern freight train speeds reaching at times 40 
miles or even 50 miles per hour, then it must be 
uncomfortably near it. We are aware that the 
cast-iron wheel has done wonders; to it in no small 
degree is due the astonishingly low cost of mov- 
ing freight in this country; but when engine driv- 
ing-wheel loads exceeded the limits which were 
common a dozen years ago, cast-steeland wrought- 
iron centers began to displace cast-iron: and 
steel-tired wheels have very generally displaced 
chilled wheels under engine trucks. It is reason- 
able to believe, therefore, that there is a safe 
limit, not very far ahead, to the load on a chilled 
wheel. 

But we must pass to the question of economy. 
A vast deal has been said, and truthfully said, 


of the reduction in the cost of freight transporta- 
tion, due to the incréase in car capacity; but at 
the same time it is well to recall that for general 
interchange service there is such a thing as too 
large cars. For local freight service on a very 
large number of railways the 30,000-lb. car is 
more economical than any larger size. The ad- 
vantage cf the 60,000-Ib. car lies in the handling 
of bulk freights, or in general wherever full car 
loads and plenty of them can be had. For picking 
up local freights on smail branch lines, cars of 
less capacity are, it is very certain, more econom- 
ical. 

To as large an extent as possible the railways 
meet these conclusions by keeping their old, light- 
weight cars in local service, and the newer, larger 
cars on the through freights; but this distribu- 
tion can only be partially made. In times of car 
famine, such cars as are on hand are sent where 
the demand is most urgent, and necessarily go 
through with their loads. In general, then, the 
question what is the limit to which cars should 
be built for use in general interchange is a ques- 
tion deserving attention. If it is admitted that 
for a large percentage of the traffic of the country 
the 60,000-lb. car is too large for the best econ- 
omy, does it not follow that we have gone far 
enough in the direction of enlarging the capacity 
of cars for use in general interchange? 

If the coal carrying roads, the ore roads, or the 
roads moving great train loads of grain can em- 
ploy S80,000-lb. or 100,000-Ib. cars with profit, as 
seems altogether likely, let them build such cars, 
use them in their own traffic, and keep them on 
their own routes. To put such cars into general 
interchange service, however, would appear 
to be against the best interests of both the owner 
and the user and it will doubtless be avoided if 
the matter is correctly understood. The ques- 
tion relating to the size and capacity of cars for 
general interchange service were discussed in our 
issue of March 12. 

As for an increase in the length of freight cars 
it is very doubtful whether an increase in the 
length of cars for general interchange service 
would be a real gain. Doubtless for the shipment 
of bulky freight a gain would be made; but if a 
car is to go out and roam over the country carry- 
ing now furniture, now flour, now machinery, etc., 
etc., it is better to design it for general service 
than to give it a size or capacity which increase 
the percentage of dead weight hauled during a 
large part of its life. 

There are many other problems in connection 
with steel car construction which deserve study: 
but space permits us to speak of only one more 
We have alluded already to the buffing shocks 
which a car body has to sustain. There seems 
reason to believe that if the time comes when 
solid trains of steel frame cars are run the shocks 
due to buffing will be much more severe, both 
upon the lading and upon the drawgear, than at 
present, unless some means are taken to absorb 
them. 

It is a matter of common knowledge that wood 
absorbs shock in a much greater degree than iron. 
What part of a buffing blow is taken up by com- 
pression of the car sills is unknown, but it seems 
reasonable to believe that it may be a good deal. 
Besides this we have the compression of the end 
sills, draft sills, etc., at the points where the iron 
members that receive a blow are attached, to aid 
in absorbing the impact. 

With a steel underframe, on the other hand, 
the shock received at one end of the car will be 
transmitted through practically solid metal to the 
other end. Suppose a 50-car train of steel cars 
running through sags and over summits. Will 
not the couplers between the cars be hammered 
to pieces if they have to resist the entire effect 
of the blows? Or, on the other hand, suppose 
the couplers are protected, as they should be, by 
iron buffer-blocks. Will not the shocks that will 
result tend to displace and injure the lading to a 
greater extent than now? 

We make these merely as suggestions of points 
that deserve consideration in studying the gen- 
eral problem of steel car design. If it is found that 
the shocks do occur, as we have surmised, it may 
be found necessary to adopt some special form of 
spring or friction buffer to absorb shock between 
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the curs, or even to use wooden buffer blocks, 
which could be easily and cheaply replaced when 
battered to pieces, instead of cast-iron. That the 
difficulty could be met in some such way, should 
it be found necessary, we do not doubt. 
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LETTERS TO THE EDITOR. 


Garbage Disposal in England. 
In the Engineering News of June 25, 1896, Mr. 
Rudolph Hering gives some very interesting progress re- 
ports of the operation of the garbage destructors at Berlin. 

The tendency of modern practice in European cities 
for the disposal of city refuse is growing toward cremation 
as the safest and least expensive method. The city of 
Hamburg, directly after the terrible cholera epidemic of 
1802, found itself placed in.a peculiar and trying position. 
On account of the danger of infection from cholera 
germs which might be lodged in the garbage and house 
refuse, nobody could be found who was willing to re- 
ceive it, as had been done before; and the city was there- 
fore driven to provide some méans for speedily and eco- 
nomically getting rid of it. Destruction by fire offered 
them the only solution, and as a result their present 
efficient and compact plant was evolved from the studies 
made under the direction of their Chief Engineer, Mr. 
¥. Andreas Meyer. At the time of ray visit to this plant, 
in November, 1895, only six cells were in operation, but 
the results from these were so encouraging that thirty 
new cells were under construction, and, I understand, 
have since been finished. 

Many other continental European cities are debating this 
question, and watching the results of the Hamburg and 
Kerlin experiments. 

In Great Britain destruction by fire is the universal 
practice for the inland towns and for many seaports as 
well. There are more than 47 towns having destructors 
with a total of over 500 cells. The list can not be made 
complete, as many of the plants are constantly adding 
new cells as they are needed, Manchester has 68 cells,* 
Leeds, 50 cells; Birmingham, 37** cells; Bradford, 35, 
and sc on. 

The Hamburg plant is one of the largest garbage de- 
struction plants in the world, and has a greater number 
of cells in one combination than any other. 

The experiments in Hamburg, the results of which are 
not yet made public, promise to be very interesting and 
valuable. They go into the determination of the proper 
dimensions to be given to the various parts of the furnaces 
and flues to produce the best results, They include, 
among other things, a determination of the quantity of 
air required for the combustion of a ton of garbage, pyro- 
meter tests and anemometer and barometer tests of the 
draft below and above the grates, as well as in the flues 
and stacks; also the relative efficiency of combustion with 
steam draft and with air blast. With either of these forms 
of artificial draft the quantity of oxygen supplied to the 
fires can be regulated at will, the difference between the 
two being in the amount of moisture supplied with the 
draft. 

The process of burning is entirely chemical in action 
and is most complete when the conditions are proper for 
just a sufficient supply of oxygen to the fire and when 
the sections of the furnaces and flues are just sufficient 
to remove all the products of combustion, as they are 
formed. It is the province of the Hamburg experiments 
to determine some of these factors so that the designing 
of destructors may be based on scientific investigation. 

The Hamburg destructors are built by the Horsfall 
Company, under their patents, and embody many improve- 
ments suggested by the Hamburg authorities, as a result 
of their studies. 

In Mr. Hering’s article, referred to above, the analysis 
given in the first Berlin progress report, for English 
refuse, might be considered as representative of the 
composition of the average ash-bin refuse of England. 
It is the analysis made by Professor Forbes of the Pad- 
dington refuse. Below is given Mr. Joseph Russell's* 
analysis of the average composition of the London ash- 
bin refuse, which I have arranged in the same manner 
as that given in the Berlin analysis, for purposes of 
reference; it will be seen that the London refuse is ex- 
ceedingly rich in the products of imperfectly burned fuel; 
even more so than that given in the Berlin report for 
English cities: 


Sir: 
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*Some of these are Galloway boilers in which they 
burn mechanically sorted refuse, for steam power. 
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*In a paper read before the Sanitary Institute, Feb. 10, 
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The city of Leeds, in June, 1894, made a series of inter- 
esting tests of their destructors to determine their ca- 
pacity and what it would cost to burn different quantities 
of garbage per day. 

The results of these tests are set forth in a very inter- 
esting paper read before the Public Medicine Section of 
the British Medical Association, Aug. 2, 1894, by Mr. J. 
Spottiswoode Cameron, M. D., D. Sec., etc. It was pub- 
lished in the ‘“‘British Medical Journal’ and also in ‘‘Pub- 
lic Health,’’ November, 1895. i. 

A short abstract from this paper may not be uninterest- 
ing here. Before giving this extract, however, it may be 
well to state the disposition which they make of the 
different classes of city wastes. The horse droppings on 
the streets are largely cleaned up by farmers’ lads sent 
in for the purpose. Each has a small cart and a pan and 
brush and the city allows them the privilege, without 
cost to either party. What these lads do not collect the 
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cell-days, which is equivalent to nearly 5.6 tons ; 
per day. ; 


The experiments made in June, 1804, by Messrs. 
& Putman, at the request of Mr. Hewson, City 
neer, were conducted under the following genera! 
tions: 


The furnaces... had a grate area per cell of 35 
were in full go, and were clinkered immediately be;, 
commencement of the tests. The tipping flo 
cleared; all the material placed upon it afterwara. 
weighed, the material at the end of the experimen: 
weighed and deducted from the gross amount placed . 
The clinker removed was also weighed, but no « 
tation was made as to the increase or decrease 
amount of flue dust. The experiments lasted for 
12 or 24 hours each, and ended with a clinkering . 
cells. The wages were calculated at the rate of five 
ings per working day of eight hours. The steaj 


og in all the experiments but one) were two fo; 
cell, 
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Experiments in 1894 with Destructor Cells at Leeds, England, by Messrs. Darley & Putman. 


(Area of grate bars, 7 


x 5 ft.; jets, 2 to each cell; pressure, 60 lbs.; wages at rate of 5 shillings for § how, 





Frequency 
Durat'n clinker- ,——Per cell-day— 
experi- Diam- ing, Men Wages Men Wages 
No. ments, eter once Tons Temper- em-_ fire- Tons em- Wages pr ton € 
Date cells. hrs. stm jets. in. burnt.ature flue. pl’y’d. men. burnt. plyd. paid. burnt. k-: 

Same BR aii od veces 4 3 %-in. 2hrs. 20.4 1,500°F, 3 $3.75 10.20 1.5 $1.87 $0.17 34 
ase e pote 4 12 None. 2 “ 16.5 1,050“ S. 675 2m is ita 2 
3. June 25 and 26 .... 4 24 %-in. lhr. 63.1 2,000‘? 12 15.00 15.78 3.0 3.75 
4. June 26 and 27 4 244 %-in. 1 “ 60.15 2,000 2 12 15.00 15.04 3.0 3.75 
5. June 27 and 28 4 24 %-in. 1 ‘ 54.35 1,500“ 12 15.00 13.59 3.0 3.75 
6. June 28 and 29 2 24 %-in. %“ 53.50 2,000 2 12 15.00 26.75 6.0 7.50 


tons are doubtless long tons. 


city gathers up and mixes with the stuff from pans and 
closets and sells it for manure, The sweepings from the 
paved streets they take to certain localities and stack in 
piles to use as a binding material for the surface of newly 
macadamized roads. Sewage sludge they pump into pies 
about 50 x 60 and 2 ft. deep, surrounded by an earthen 
embankment. The water is allowed to drain and then the 
farmers come in and take the sludge away. The city used, 
formerly, to get five shillings a ton for this partially 
dried sludge. After a while they were glad to get one 
shilling for it, then sixpence, and now they are glad to 
be able to get rid of it without expense. The ash-bin 
refuse is taken to the destructors and burned, together 
with the refuse from markets and manufactories. The 
sorting of the materials at the destructors is done by 
hand and consists merely of removing the pieces of iron 
and other large incombustible materials. 

The following is a description of the cells in which the 
tests were made, taken from Dr. Cameron’s paper: 


The cells are placed back to back and fed from the top. 
The material passing over a bull-nose division to the two 
sets of cells, passes on to the concave side of an arc of 
a circle of fire brick. At the lower part of the curve the 
material reaches the fire-bars. These are sloped at an 
angle of about 30° and have an area of 7 ft. wide by 5 
{t. long. The walls of the furnace are lined with fire-brick 
and just above the bars a strip of iron is fixed, but not 
in contact with the brickwork, to prevent the clinkers 
from fusing into the latter. 


Underneath the fire-bars steam jets are introduced, 
two to each cell. These jets are made of two frustums of 
cones joined at the small ends, at which point they are 
6 ins. in diameter; at the larger ends they are 9 ins. in 
diameter; the total length being 3 ft. The jets of steam 
vary in size from %-in. in diameter to %-in., with the 
boiler pressure of 60 Ibs. per sq. in. Dr. Cameron con- 
tinues as follows: 


In 1891 experiments were made at the Kidacre St. de- 
structor to ascertan, amongst other things, what the dif- 
ference in temperature was with the steam jets and with- 
out, with the following result: The experiments extended 
over two periods of 24 hours each, similar material being 
used on each occasion (19 hours dry ash-bin refuse and five 
hours wet ash-bin refuse), and temperatures taken hourly. 
It was found that the ten cells burned 6.2 tons per cell 
without, and 6.7 tons per cell with steam jets. The 
same number of men were working in each case. The 
temperature without the jets averaged 1,118° F., count- 
ing three observations when the pyrometer index touched 
its maximum as 1,500° F. With the jets the average was 
1,464° F., but these included 17 observations when the 
pyrometer could register no higher. It is possible that the 
excess of temperatures of 346° F. would have been more 
like 500° if we could have registered it. 


These temperatures are presumably in the cells, al- 
though the record of the experiments does not say so. 

In Liverpool, Mr. H. Percy Boulnois writes me that a 
set of temperatures recently taken in his destructors gave 
the following values: 


Degrees F. 
Temperature in the cells ............++.... 900 to 1,000 
In flue close to cells .......ce+eeeees ‘ 900 “ 1,000 
In flue before cremator ..........++ee00+- 600 “TO 
TR CTOMMBLOT 2. ccc cc ccc ccccccccnysevocects Ce ah 
In base of chimney .........2-ccsceseces ae aes 


They have a natural draft only, from a tall chimney. 
Quoting again from Dr. Cameron’s paper on the tests 
at Leeds: 


The amount of work done by our destructors in 1894 
was equivalent to the burning of 63,132 loads of rubbish, 
weighing 65,151 tons.* Some of the cells were not work- 
ing full time, but the quantity named was burned in 11,644 


*This is equivalent to about 325 Ibs. of refuse per per- 
son per annum.—(J. H. F.) 


iFigures for cost have been reduced to American money by allowing 25 cts. per shilling, and 2 cts per pence 
2Frequently 2,000° F.; i. e., : 





melted copper. 


The general lesson from these experiments, not ca; 
out for the purpose of exploiting any patent, bet = re 
to test our own existing plant, is to the following effec. 
The amount consumed per cell increases with the fr 
quency of clinkering, but the cost per ton burned is | 
creased at a more rapid ratio. The frequency of clinke; 
ing can be rendered practicable by increasing the rapid { 
of combustion. This can be done by steam jets, and t 
most frequent clinkering and the greatest amount bur: 
per cell was accomplished with two ¥%-in. jets at 60 |) 
boiler pressure. The cost in firemen’s wages, however: 
in obtaining these tremendous results (26% tons per ; 
per day) was nearly 53% higher per ton burned tha 
when the clinkering was every two hours and the « 
sumption ten tons per cell per day. It must also be adi. i 
that the wear and tear of the plant is much greater at th 
higher output, though exactly in what proportion 
experiments do not enable us to say. On the whole. th. 
high output method of working the destructors is 


economical. 

The writer visited these works (Leeds) last Decemb:1 
and was informed that the most economical rate of eo: 
bustion appeared for them to be about 6% tons per cell 
per day, but that the rate would vary greatly with 1! 
varying composition of the refuse. On market days, for 
instance, it would not burn nearly so well as when i! 
was ordinarily dry and contained much coal. The stu 
which they were called upon to dispose of varied co 
siderably; sometimes they would have large quantities 
of spoiled canned goods and occasionally large quantities 
of condemned meat. On one occasion they had a lot of 
condemned hogs which they put into the furnace whole. 
They burned very readily, a whole hog disappearing into 
ashes in about half an hour. 

In Cambridge, England, the writer visited the new de- 
structors built under the direction of Mr. John Wood. 
C. E., of Liverpool. These furnaces are remarkable in 
the results obtained in the development of power from the 
burning of garbage. It must be said that the compositio: 
of the garbage is very favorable for such purposes, con 
taining, in the writer's opinion, a large quantity of paper 
straw, rags, wood, unburned coal and cinders. The d 
structors are arranged go as to develop the greatest pos 
sible heating qualities for the purpose of generating 
steam, to pump the sewage of the city to the farm, two 
miles distant, where it is spread over the surface. Th: 
destructors are alternated with Babcock & Wilcox boiler: 
in such a manner that each boiler has two destructor: 
to furnish it heat. Cremator fires can also be built in the 
fire-boxes under the boilers, in order to destroy the un 
consumed gases resulting from the loss of heat in heat 
ing the boilers and to supply extra heat for the boilers 
if necessary. The work which they get from their plan! 
is sufficient at present to pump 1,250,000 gallons of sew 
age per day, with a lift of 40 ft. The pumps are in dupli 
cate, made by Hawthorne, Davey & Co., of Leeds, ani 
are of about 70 HP. each. They run now on 50 Ibs. steam 
pressure, which is generated by the heat from two 4d 
structors. They run the pulps in two shifts of six hours 
each per day. They do not get enough garbage at pres- 
ent to run all day and night too, and so they are obliged 
to use coal under the boilers at night until the morning 
collections come in. The cells are fitted with Boulnois & 
Brodie’s patent charging cars. They burn from 8 to 1 
tons per day per cell, with forced draft, supplied by « 
fan blower forcing air under the grates, They develop 
about 30 HP. per cell in this way. Southampton also 
has recently made plans for increasing its present de- 
structor plant with four new cells arranged on the same 
lines as these Cambridge destructors, and they are al- 
ticipating an addition of 120 HP. therefrom. 

Jamés H. Fuertes. 


ed 


277 Pearl St., New York City. 
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CENTRIFUGAL PUMPING. 
By J. Richards, San Francisco. 


The writer, who has for a good many years 


watched with diligence the design, construction 


and effect of machinery for raising large vol- 
umes of water, finds that in this, as in all branches 


of constructive art, the course of evolution is not 
.y or always progressive, but is sometimes 


reg 
backward. 

. best field for observation has been in the 
Netherlands, in so far aS permanence or 


durability and also efficiency are concerned, but 
even there, owing to an intense conservatism, 
we find plants of questionable merit when judged 
in the light of present practice. The great pumps 
py Fareot, of Paris, erected about five years ago 
at Khatatbek, on the Nile, in Egypt, have various 
features that have much increased the cost of 
construction without any perceivable gain in the 
qualities of efficiency and durability, and they 
are certainly no improvement on the great plant 
at Ferrara, in Italy, erected by J. & H. Gwynne, 
of London, in 1873. 

This plant, in northern Italy, drains 200 sq. 
miles of swampy lands, and raises the enormous 
quantity of 2,000 tons of water per minute, equal 
to 72,960 cu. ft., or more than 500,000 gallons. 
This, if flowing in a canal at the rate of two 
miles an hour, would form a stream 103 ft. wide 
and 4 ft. deep. There are eight pumps of 54-in. 
bore, driven in pairs by four compound condens- 
ing engines. 

The drainage of Haarlem Meer before centrifu- 
gal pumping had a place in the methods avail- 
able, and the drainage of the Zuider Zee, now go- 
ing on with centrifugal pumps, must ever remain 
notable examples of what can be done in the 
drainage of valuable lands when unstinted capi- 
tal and high skill are brought to bear; but there 
is another standard that must be set up when 
the lands are less valuable and their permanent 
reclamation a problem, as is the case in the great 
valleys of California. This latter California prac- 
tice, now quite extensive, has added a good deal 
to the art in the way of attaining and even ex- 
ceeding the efficiency of Old World methods with 
machinery in every way more simple and less ex- 
pensive. 

Dividing the cost by foot-pounds of duty, or vol- 
ume and head, the cost of plants to raise from 
20,000 to 100,000 gallons per minute in California 
is not more than two-thirds of what machinery 
of like capacity costs in Europe. 

Some evidence of the skill attafned in this 
branch of engineering on the Pacific coast is seen 
in the contract lately awarded to the San Fran- 
cisco Bridge Co. for a pumping plant at New Or- 
leans to raise 18,000 cu. ft., or 135,000 gallons per 
minute against a head of 12 ft. 

The various large plants in the Sacramento and 
San Joaquin valleys operate at an efficiency that 
will average between 60 and 70%. In some cases 
this has been exceeded. Notably in the case of a 
plant recently erected at Marysville, Cal., on the 
Feather River, Sacramento Valley, by Messrs. 
W. T. Garratt & Co., of San Francisco, who sent 
the accompanying report of a test made in Feb- 
ruary last. 


Test of Centrifugal Pumping Plant, at Marysville, Cal.; 
Feb. 9, 1896. 
One boiler, 60x16 ft. Steam pressure, 100 lbs. Com- 


pound condensing engine, cylinders 10 and 18 ins. diam., 
14 ins. stroke. 


Diameter of pump rumner.......... ceccecsceses 44 ins. 
* oa), ss +be hedeceu, oveuaodn 26 ins. 
* i; Ch 66 kee ebcdee a06 eens 24 ins. 


ischarge 
Duty guaranteed 15,000 gallons 15 ft. high. 
Test No.1. Test No. 2. 






CUR GE cade bens Hasbae sescts a naueees 1-5 
Revolutions per minute.... ...... ..... 216 250 
VOCRMER Ons ctakd recs oielees dncdeteses 2414 24 
Mean effective pressure, h. p. cyl., Ibs.... 23.8 32 
Mean effective pressure, 1. p. cyl., Ibs.... 8.3 10.5 
HID. Mp MME ea REREES Sek vce cccetc 28.3 44.4 
HP. DP Qiies cite 2 ssebiews peseu cove OB 47 
YOUN 2, Te Wakk eta ocgkwckess 91 
Mean width of canal, ft.......... 14.5 14.5 
Mean —_ of water in canal, ft 7.3 9.7 
Mean velocity of water, ft. per sec.. 4.69 5.26 
Gallons of water pumped.......... 18,600 27,547 
Lat Sea oa epcevece 9.5 

Horse power of water lifted. --» 43.7 69 
EMiciency, OF CONG. ..sc0. sceccece coos 74 75 
Cords of wood used in two hours...... .. 4 % 


Diagrams of the compound engine used are 
shown in the accompanying cut, Fig. 1. 

The pump was made under a patent granted to 
the writer in 1887, and operated in the method 
indicated in the diagram, Fig. 2. 
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The curves, it will be seen, are natural and 
easy, while the whole construction lends itself 
to stability and ready adoption. 

Water enters at one side of the pump through 
the suction or inlet pipe A, and is set in revolu- 
tion by the vanes B, the number and curves of 
which are made to suit the head and other work- 
ing conditions. 

By entering the water at one side, it will be 
seen that curves are more flat and the course of 
the water is direct in comparison with a double 
inlet pump; the impeller is balanced the same as 
if like duty was done on each side of the plate 
or disk C. 

On the back of this disk is a supplementary set 
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Fig. 1.—Indicator Diagram From Ide Compound Condens- 
ing Engine used with Richards’ Centrifugal Pump. 


of vanes, D, shallower in depth, the function of 
which is to set up centrifugal action at the back 
nearly the same as on the front or the working 
side of the disk C. 

As, however, these vanes D are a little shorter 
than the main ones B, there is a slow circulation 
over the periphery of the disk C, permitted by 
the holes E, near the hub of the impeller, so the 
pump is as completely balanced as though it had 
a forked or double suction and evades several ob- 
jections that apply to that type. 

The advance in centrifugal pumping in Cali- 
fornia has not been so much in the adaptation to 
large volumes, such as have been presented else- 
where, as in operating against high heads or 
pressures to an extent not attempted in other 
places. 

The Edison Light & Power Co., of San Francisco, 
has for several years past raised salt water for 
condensing purposes 70 feet high through pipes 
3,000 ft. long. The amount of water thus raised 
serves for 8,000 HP., and the main pipes are of 
24 ins. bore. 

In irrigating plants where water is pumped 
from gravel strata, the heads are from 60 to 100 





Fig. 2. - Section of Centrifugal Pump 
Designed by fir. J. Richards in 1887. 


ft., and in some cases have been more. At first 
such pumps were made compound, with two or 
more impellers, so as to avoid the high speed of 
revolution required with a single impeller or run- 
ner, but this method has been abandoned because 
of the loss of power, and now such pumps are 
made single in all cases, the water being carried 
through as much as 600° or even 800° of revolu- 
tion before it leaves the vanes, without any such 
loss as computation assigns for this method of op- 
erating. 

Speaking of the resistances in compound centri- 
fugal pumps due to varying velocity, agitation, 
deviations in the course of the water, etc., and as 
an example of “falling back” in the art, the di- 


agrams comprising Fig. 3 are submitted to the 
readers of Engineering News for analysis. 


The scheme can be followed out without the 
aid of special references. The water is first driven 


out by fans or impellers revolving in the circular 
chamber a, then through the apertures e, and 
its rotation is stopped by the radial vanes f, 


shown in dotted lines in the same figure. It 





Fig. 3.—A Backward Step in Centrifugal Pump Design 


then passes back to the center and into a second 

impeller, and is driven out again through a sec- 

ond set of apertures g and so on to discharge 

at ec. The drawing shows but two units or ele- 

ments, but the machines are made triple. 
2. 


OHIO STATE LAW REGULATING THE INTERLOCKING 
OF RAILWAY GRADE CROSSINGS. 


The following is the text of a law just passed 
by the Ohio State Legislature to regulate and con- 


trol the protection of railway grade crossings by 
interlocking signals. In Engineering News of 
Feb. 6, the operation of a similar law in the state 


of Illinois was discussed at some length, and in 
another column of this issue some of the more 
salient features of the Ohio law are considered. 


Section 1. Be it enacted by the General Assembly of 
the state of Ohio, that when in case two or more rail- 
roads, or a railroad and an electric railroad crossing 
each other at a common grade or any railroad crossing a 
stream by a swing or drawbridge, shall, by a system of 
interlocking, or by other works or fixtures, to be erected 
by them, or either of them, render it safe for engines or 
trains to pass over such crossing, or bridge, without 
stopping, and such system of interlocking works or fix- 
tures shall first be approved by the commissioner of 
railroads and telegraphs, and a plan of such interlocking 
works or fixtures, for such crossing or bridge, designating 
the plan of crossing, shall have been filed with such com- 
missioner, then, and in that case, it is hereby made law- 
ful for the engines and trains of such railroad or railroads, 
to pass over such crossing or bridge without stopping, 
any law, or the provisions of any law, now in force to the 
contrary notwithstanding, and all such other provisions 
of law contrary thereto are hereby declared not to be 
applicable in such case; provided, that the said com- 
missioner shall have and is hereby given power in case 
such interlocking system or other fixtures, shall, in his 
judgment, prove to be unsafe or impracticable, to order 
the same discontinued, opportunity first being given the 
persons or company operating the same to be heard be- 
fore said commissioner as to the propriety of such order. 
In case such order is made and enforced, the existing 
statutes relative to stopping at crossings shall apply 
until such time as a device approved by said commis- 
sioner is substituted. 

Section 2. That in case where the tracks of two or 
more railroads, or the tracks of a railroad and an elec- 
trie railroad cross each other at a common grade in this 
state, any company owning any one of such tracks, whose 
managers may desire to unite with others in protecting 
such crossing with interlocking, or other safety devices, 
and shall be unable to agree with such others on the 
matter, may fife with the said commissioner a petition 
Stating the facts of the situation and asking said com- 
missioner to order such crossing to be protected by inter- 
locking, or other safety devices; said petition shall be 
accompanied by a plan showing the location of all tracks 
and switches, and upon the filing thereof notice shall be 
given to each company or persons owning or operating 
any track involved in such crossing, and the said com- 
missioner shall thereupon view the site of such crossing 
and shall, as soon as practicable, appoint a time and 
place for the hearing of such petition. At the time and 
place named for hearing, unless the hearing is for good 
cause continued, said commissioner shall proceed to try 
the question of whether or not the crossing shall be pro- 
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tected by interlocking or other safety devices, and shali 
give all companies and parties interested an opportunity 
to be fully heard; and after such hearing said commis- 
sioner shall enter an order upon a record-book, or docket, 
to be kept for the purpose, granting or denying such pe- 
tition: and in case the same is granted, such order shal! 
prescribe the interlocking or other safety devices for 
such crossing and all other matters which may be deemed 
proper to the efficient protection of such crossing, and 
in such order the commissioner shall designate the pro- 
portion of the cost of the construction of such plant, and 
the expense of maintaining and operating the same, which 
each of the companies or persons concerned shall pay, 
and shall also fix the time within which such appliance 
shall be put in, such time, however, not to exceed 90 
days from the making of such order. 

Section 3. In case, however, one railroad company or 
an electric railroad campany shall hereafter seek to cross 
at grade with its track, or tracks, the track, or tracks, of 
another railroad, the railroad company, or the electri 
railroad company, seeking to cross at grade shall be 
compelled to interlock such crossing to the satisfaction 
of the said commissioner, and to pay all cost of such ap- 
pliance, together with the expense of putting them in 
and the future maintenance and operation thereof. Pro- 
vided, this act shall not apply to crossings of side tracks 


only. 

Section 4. Whenever interlocking or other safety de- 
vices are constructed and maintained in compliance with 
Section 2 or 3 of this act, then and in that case it shall 
be lawful for the engines and trains of such railroad, or 
railroads, and the cars of such electric railroad to pass 
over said crossings without stopping; any law or the pro- 
visions of any law now in force to the contrary notwith- 
standing; and all such other provisions of law contrary 
thereto are hereby declared not to be applicable in such 
case. 

Section 5. Any person, company or corporation refusing 
or neglecting to comply with any order made by the said 
commissioner of railroads and telegraphs in pursuance ot 
this act shall forfeit and pay a penalty of five hundred 
dollars per week for each week of such refusal and neg- 
lect, the same to be recovered in an action of debt in 
the name of the state of Ohio, and to be paid, when coi- 
lected, unto the county treasurer of any county in which 


such suit may be tried. 
Section 6. This act shall take effect and be in force from 


and after its passage. 
—- ee 


THE POWER PLANT AT FRESNO, CAL. 


The San Joaquin Electric Co. has recently com- 
pleted the installation of an electrical plant, 
driven by water power, to furnish light and power 
to the city of Fresno. The power is derived from 
water brought from the headwaters of the San 
Joaquin River. This source of supply is between 
40 and 50 miles from Fresno, the generating 
plant itself being located 35 miles away. The 
water is taken from the north fork of the San 
Joaquin River at an elevation of 2,500 ft. above 
sea level, and is conveyed partly by means of a 
channel cut in the solid rock and partly by flumes, 
to a natural reservoir. This reservoi: covers 
eight acres 10 ft. deep, and is intended as a safe- 
guard against occasional repairs to the canal. 
There are ample sites for other reservoirs should 
an increased demand for water or extended 
drought make them necessary. An emergency 
canal leads from the supply, around the reservoir, 
to a connection with the pipe down the mountain, 
so that the reservoir, in case of accident, can be 
dispensed with entirely. The steel pipe which 
leads from the reservoir down to the power 
house is 4,100 ft. long, and gives a difference in 
level of 1,410 ft.; at the bottom it is 22 ins. diam- 
eter, with a %-in. shell. The size is increased 
until at the reservoir it is 24 ins. in diameter, 
and the thickness of shell is reduced to \4-in.; it 
is anchored to the solid rock of the mountain 
side by means of wire Gables. The San Fran- 
cisco “Chronicle” states that the pipe was built 
from both ends, and that it was very difficult to 
insert the last joint, owing to a variation of six to 
ten ins. in the length of the pipe. The junction 
was finally effected at 3 a. m. The outside of 
the pipe is protected by a coating of asphaltum; 
after the pipe was completed a workman was let 
down through its entire length, for the purpose of 
painting the inside joints. 

At the lower end of the pipe is a large steel re- 
ceiver, from which project the phosphor bronze 
nozzles for directing the streams against the 
water wheels. This receiver is 57 ft. long, by 30 
ins. diameter of 4-in. steel with butt-strap joints, 
and is designed to stand a working pressure of 
800 Ibs. per sq. in. The power house at the bot- 
tom of the hill is built of native granite, with a 
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wooden roof. It is 75x 30 ft., and is built on bed 
rock. The receiver and water-wheels are outside 
the main power house, the shafts passing through 
a heavy granite wall which keeps all the water 
and moisture out of the dynamo room. 

The water wheels are of the Pelton Water 
Wheel Co.’s make, 57 ins. diameter, each capable 
of developing 500 HP., at 600 revolutions per min- 
ute, under an effective head of 1,410 ft. The 
wheels are constructed with steel plate centers 
and bronze buckets, and are fitted with fly- 
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Pipe Line and Power House of the Water Power and 
Electric Plant for Fresno, Cal. 


wheels 5 ft. diameter. 
vided for the exciters. 

The dynamos are of the General Electric pat- 
tern, direct connected to the motor shafts, and 
of 350 K-W. capacity at 600 revolutions per min- 
ute. The pressure at the dynamos is 700 volts, 
and is transformed to 11,200 for transmission to 
Fresno. A pressure of 10,000 volts is received 
at the end of the 35-mile line, where it is reduced to 
a commercial pressure. The entire cost of the 
plant is said to be only about $200,000. We are 
indebted to the General Electric Co. for the ac- 
companying cut. 


Separate wheels are pro- 
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THE CORONER’S VERDICT ON THE VICTORIA BRIDGE 
DISASTER. 


Since our issue of June 18 we have received 
the report (published in the Victoria ‘Daily Col- 
onist’) of the coroner’s jury which _ investi- 
gated the Victoria bridge disaster, in which 55 
persons lost their lives. The facts in connection 
with this accident and the general verdict of the 
coroner’s jury we published on June 18, but the 
investigation made by the coroner’s jury and the 
full verdict which it rendered reveal so many ob- 
ject lessons with respect to how not to conduct a 
city’s engineering work, that we reprint some 
extracts. : 

The following is the report of the testimony of 
Mr. E. A. Wilmot, the City Engineer, when re- 
called to the stand on the closing day of the in- 
vestigation: 

He bad not absolute charge of his department. It had 
been the custom of chairmen of the various city depart- 
merts to give directions regarding works coming under 
them; in matters not considered to require particular 
knowledge of engineering the chairmen have not con- 
sidered it necessary always to consult him. He had no 
letter of instructions defining his duties; he had made 
recommendations, sometimes to the street committee, 
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that bad not been carried out. He recalled one | 
where his plans were interfered with; he had - 
plans for a bridge on the Lansdowne road and 1; 
was not carried out according to them; the stro. 
mittee had power to ignore his work. He had npn. 
to carry out work irrespective of the council—the 
reserved the right to dismiss his assistants wit} 
ccnsent. This had inconvenienced him sometim 
he had net the same authority over his subordi; 
if he appointed them himself. He had been , 
about the appointment of his subordinates, } 
always. Cox, the city carpenter, was in th: 
employ before witness became city engineer: 
sidewalks and bridges all came under Wilson 
Superintendent) now. Witness’s duties were too nu 
to allow him time to thoroughly inspect the bh; 
There was more work for him to do than he eo. 
complish in office hours. He had never had a y; 
since he had been appointed, not that he had be 
fused, but he had felt he had not time to take one 


The following is extracted from the Cory 
charge to the jury: 


The jury should consider whether or not an 
sponsibility rested on the tramway company, if, 
they increased the size of the cars they took no pr. 
tions. The company seemed neither to have con 
the city engineer nor to have tried to find out i: 
bridge was safe. Then the jury must find out i: 
bridge was maintained in a state of safety by thos 
sponsible for it. There was not the least doubt tha: :: 
bridge had been utterly neglected from the time th.: ;; 
was built and there had been no proper inspection o it 
Whose duty was it to keep the bridge in a state v5 
safety? The mayor and council acted in exactly the san, 
capacity as the government of the cuuntry, and so we: 
primarily responsible for the safety of life and property 
in the city. Their responsibility was generally shifte) 
the shoulders of the servants under them, but in ; 
particular instance there was quite a _ differenc: 
opinion—some witnesres held that the responsibility 
lookirg after the bridge fell on the city engineer, ot! 
that the city carpenter had it under his charge. [t bai 
been stated in evidence that the city engineer never had 
his duties explained to him or definitely defined, and 
moreover, it had been shown that he was complet+|y 
under the thumb of the council and the streets com 
inittee, and it was shown that his recommendations ;,) 
the council have at times been completely ignored. Wor 
instance, the probability ‘s that if his advice had *«on 
taken about putting in iron floor beams when the brid, 
was repaired in 1802 there would have been no inquir 
like this to-day. Under the circumstances the coro); 
could not see how the engineer should be held responsi\)!« 
A man to be responsible must have full control of 1... 
fcr which he was responsible. As to the city carpenter 
it was too absurd to hold him responsible for Poin: 
Ellice bridge. An erdinary mechanic could not be ex 
pected to do the work of a skilled engineer. Then again, 
had the city council taken any steps to have the bridz 
inspected? The only thing that could be found in this 
connection was a report by Cox (the city carpenter) jas: 
year stating that the bridge was in good condition; and 
as the city council seemed to be satisfied with that r. 
pert, it seems to show that they looked upon Cox as i 
sponsible. As to the exact cause of the accident 
whether it was a floor beam or a hanger to go fi: 
mattered not. The cause of the acident was undoubted|, 
the neglect to maintain the bridge in an efficient state t 
do the werk put upon it. 


lu 


The following are the facts of the verdict ren- 
dered by the jury of principal interest: 


The accident was the result of the sudden collapse © 
the eastern Whipple truss of the said bridge, and wa 
caused by the weight of car No. 16 of the Consolidated 
Electric Ry. Co. and its immense load of passengers 
which was in excess of the capacity of the bridge in ques 
tion as originally constructed, and that the said Consoli 
dated Electric Ry. Co. is guilty of negligence in not ha\ 
ing taken proper precauticns for the safe couduct of its 
passengers accordingly. It is the duty of all corporations 
of this kind to see that all roads and bridges over whic! 
it passes are in a safe condition. 

That car No. 16 was dangerously overloaded with pas 
sengers, and in the interest of public safety it is impera 
tive that restrictions should be imposed upon the traffi: 
ef this and similar corporations in the future. 

That the city council having assumed control of the said 
bridge, it was manifestly their duty to the public to main 
tain it in a proper state of repair and efficiency, and to 
take steps to restrict the traffic of the said railway com- 
pary within the limits of safety. 

If they do not possess this power legally, it was and i 
their duty to obtain this power by legislation. 

We desire to call attention to and to condemn the sys 
tem of public works which has been and we believe now 
is in vogue in the public works department of the city. 
We find that the city engineer and heads of departments 
under him who should be held personally responsible fo: 
the good and efficient execution of the details of their 
department, are so hampered and interMred with by un- 
technical, elective superiors, that they are without au- 
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thority necessary to carry on their work, and are conse- 
quently without responsibility. 

we further find occasion, in the interests of public 
to eall attention to the fact that the government 


fety, 
a ent under which this bridge was conducted did 


oo -reise proper supervision over the construction of 
same, particularly in the matter of ironwork. We find 
that (ue specifications call for weldless iron, but that the 
ironwork is in almost all cases welded, and in many cases 
of inferior quality, and that the factor of safety provided 


for in the specifications is an unknown quantity. 

It is quite evident from the evidence produced before us, 
that (ne primary cause of the accident was the breaking 
of one certain iron hanger, resulting finally in the col- 
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LOCOMOTIVE COUNTER-BALANCING.* 

The purpose of adding counter-balance weights to the 
driving wheels of locomotives is to prevent or minimize 
the strains and vibrations caused by the momentum or in- 
ertia of ‘the moving parts attached directly or indirectly to 
them. These are of two kinds, revolving parts and recip- 
rocating parts. The revolving parts can be counter-bal- 
anced by weights attached to the wheel to which they 
belong. The reciprocating weights can only be balanced 


in one direction by adding weights to the driving wheels, 
as all weights added after the revolving parts are balanced 
over-balance the wheel vertically, exactly to the same ex- 
tent that they tend to balance the recoprocating parts hor- 
This over-balance exerts a pressure upon the 


izontally. 





General Elevation. 
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anced weight of the reciprocating parts on one side of en- 
gine as balanced on these roads is 1-450 of their total 
weight. The upper line marked 1-360 represents the ratio 
of unbalanced reciprocating parts on one side to the total 
engine weight, recommended by Mr. G. R. Henderson, 
Mechanical Engineer of the Norfolk & Western R. R., in 
an admirable report on this subject, made to Mr. R. H. 
Soule, about a year ago, and to which your committee is 
indebted for valuable data and suggestions. Mr. Hender- 
son proposes the following formula for expressing the rela- 
tion between the unbalanced reciprocating parts and the 
total weight of the engine: 
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NEW BRIDGE OVER THE SCHUYLKILL RIVER IN FAIRMOUNT PARK, PHILADELPHIA. 


lapse of the bridge; said hanger being part of the original 
construction. 

We find, therefore, that the Consolidated Electric Ry. 
Co. are primarily responsible for the accident, and that 


the city council is guilty of contributory negligence. 
SS ee 


A NEW BRIDGE OVER THE SCHUYLKILL RIVER IN 
FAIRMOUNT PARK. 


We show herewith a general elevation and 
cross-section of a new bridge which is to be 
erected across the Schuylkill River in Fairmount 
Park, Philadelphia, by the Fairmount Park 
Transportation Co., of which Mr. Russell Thayer, 
r., M. Am. Soc. C. E., is Consulting Engineer. 
Special attention has been paid in the design of 
the bridge to secure an artistic effect. The con- 
tract for the structure has been awarded to the 
Phoenix Bridge Co. The weight of metal work 





rail directly proportional to its weight and to the square 
of its velocity. At high speeds this pressure, which is 
added to the weight of the driver on the rail, may become 
great enough to injure track and bridges. 

In consider.cion of the above, your committee have 
formed the rules which follow after full consideration of 
the following fundamental principles: 

1. The weight of the reciprocating parts that are left un- 
balanced should be as great as possible, consistent with a 
good riding and smooth working engine. 

2. The unbalanced weight of the reciprocating parts of 
all engines for similar service should be proportional to 
the total weight of the engine in working order. 

3. Total pressure of the wheel upon the rail at maximum 
speed when counter-balance is down must not exceed an 
amount depending upon the construction of bridges, 
weight of rail, etc., and when counter-balance is up the 
centrifugal force must never be sufficient to lift the wheel 
from the rail. 

A majority of railways answering the committee's cir- 
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Weight of Engine in Working Order, Ibs. 


RELATION BETWEEN WEIGHT OF LOCOMOTIVE AND WEIGHT OF ITS UNBALANCED RECIPROCATING 
PARTS. 


in the structure will be about 6,000,000 Ibs., and 
the total cost, including foundations, is estimated 
at $375,000. It will be seen that the electric car 
tracks are entirely separated from the roadway, 
and that guard rails are provided beside each 
track. These features, and the manner in which 
‘he bridge is proportioned for its live loads, are 
of interest in connection with our editorial re- 
marks on the Victoria bridge disaster in our issue 
of June 18. 

We are indebted to Mr. John Stirling Deans, 
Chief Engineer of the Phoenix Bridge Co., for the 


drawing from which our illustration is repro- 
duced, 


cular leave unbalanced one-third of the reciprocating 
parts. In order to see how nearly this method makes the 
unbalanced weight of the reciprocating parts proportional 
to the total weight of the engine, we have plotted on the 
accompanying diagram the relation between the unbal- 
anced reciprocating weight on one side, and the total 
weight of 75 road engines in actual satisfactory service on 
seven different roads. On the same diagram are drawn 
lines, all the points in which are proportional to the total 
engine weights laid off on the horizontal. The first line 
marked 1-450 is drawn through about the average of all 
the points plotted, and indicates that the average unbal- 








*From a committee report aiieahall at the annual con- 
vention of the American Railway Master Mechanics’ As- 


Wr the weight of the unbalanced reciprocating parts on 
one side; 
Wt = the total weight of the locomotive in working order. 

From the data obtainable, we believe this formula al- 
lows a greater proportion of the reciprocating parts to re- 
main unbalanced than present good practice will warrant. 

The intermediate line marked 1-400 on the diagram in- 
dicates the average maximum of unbalanced weight of re- 
ciprocating parts in locomotives now in service on various 
roads. From actual tests of locomotives so balanced in 
fast passenger service, we recommend it as a safe formula 
for the maximum limit of the weight of the unbalanced 
proportion of the reciprocating parts-on one side. 

In formulating the following rules it is assumed that the 
driving wheels are finished and mounted on their axles 
with pins in place. 

In designing new locomotives the proper counter-balance 
weight should be calculated and cast into the wheel cen- 
ters as follows: Place the center of gravity of counter 
weight opposite the crank pin as far from the center as 
possible, and have it come as near the plane in which the 
rods move as proper clearance will allow. To obtain 
weight of the reciprocating parts and detachable revolving 
parts, proceed as follows: 

Reciprocating Parts.—Take the sum of the weights of 
piston complete, with packing ring, piston rod, crosshead 
complete, and the weight of the front end of the main rod 
complete. Weigh each end of rod separately supported. 

Revolving Parts.—Weigh the back end of the main or 
connecting rod, and each end of each side rod complete, 
separately supported. The sum of the weights so found 
which are attached to each crank pin are the revolving 
weights for that pin. 

Rules for Counter-Balancing Locomotive Driving Wheels. 
—l. Divide the total weight of the engine by 400; sub- 
tract the quotient from the weight of the reciprocating 
parts on one side as found above, including the front end 
of the main rod. 

2. Distribute the remainder equally among all driving 
wheels, adding to it the weight of the revolving parts for 
each wheel. The sum will be the counter-balance required 
if placed at a distance from the wheel center equa! to the 
length of the crank. 

Counter-balance weights added to old wheels should be 
generally cast in two parts, fitted between spokes and se- 
curely bolted with the en4s of bolts riveted over the nuts. 
Increased weight of counter-balance can be obtained when 
necessary by coring out cast iron and substituting lead, or 
in other ways replacing cast fron with a denser material. 

Cautions and Limitations.—If we assume that the maxi- 
mum speed in miles per hour of the driving wheel of a lo- 
comotive equals its diameter in inches, it can easily be 
shown (see Appendix) that if such wheel is over-balanced 
by an amount W, at its maximum speed, this over-balance 
will increase and decrease the wheel pressure on the rail 
each revolution 38.4 times W. Or if we denote such in- 
crease pressure by P, then P = 38.4 times W, or P = 40 
W (nearly). Therefore, in order that the wheel shall never 
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leave the rail, 40 times the portion of the weight of the 
reciprocating parts added to each wheel must not exceed 
its static pressure on the rail. To insure safety it should 
not exceed 75% of such pressure. Nor should this amount, 
when added to the static wheel pressure, exceed the safe 
maximum pressure allowed on track and bridges. Loco- 
motives with rods disconnected and removed should not 
be hauled at high rates of speed. 

Make reciprocating parts as light as possible. 

Spread cylinders as little as possible. 
E. M. Herr, W. H. Lewis, C. H. Quereau, 8S. P. Bush, 

Committee. 
Appendix. 


We take the following from Mr. Henderson's report: 
“To determine the centrifugal force, we have from Weis- 
bach, Vol. I., page 609, the following formula: 
P .00034 UZGR 
U revolutions per minute, 


G weight in Ibs., 
R radius in ft. 


> fre. : 
\ 2 25 50 
Now let 
8 speed in miles per hour, 
ad <--> diameter of wheel in ins., 
then 
sx 5,280 x 12 s« 1,056 8 
Il —- —-= 336 — 
3.1416 «x d x 60 d x 3.1416 d 
and 
8? 
U 112,806 
d 
and, substituting, we have, 
s? 
P 38.4 G R, 
d 
and where 
R : 
5? 
P =~ 38.4 — G, 


a 


If we assume that the speed in miles per hour at its 


maximum equals the diameter of the wheel in inches, we 
have simply 

P = 38.4 G, 
or say, 


P 40 G.”" 


—— 


SEWAGE DISPOSAL BY INTERMITTENT FILTRATION 
AND BROAD IRRIGATION AT BRISTOL, CONN. 


The third town in Connecticut which has thus 
far made any attempt to treat its sewage before 
discharging it into some stream or other body of 
water is Bristol, Conn. Meriden led off with an 
intermittent filtration and _ broad irrigation 
scheme, and later Bristol has followed its ex- 
ample. Between the dates of putting these plants 
in operation a station for the manufacture of 
sodium hypochlorite by the Woolf electrical pro- 
cess was installed at Danbury, Conn., and this 
has been used to disinfect the sewage before it 
discharges into the river. The city has been or- 
dered by the courts to keep the sewage out of the 
river after May 1, 1897.* 

The work at Bristol has been done by the bor- 
ough, the population of which was not separately 
returned by the last census. In 1890 the whole 
town had 7,382 inhabitants, against 5,347 in 1880. 
A gravity water supply was introduecd by a pri- 
vate company in 1895. 

Early in 1892 riparian owners began to bring 
suits to restrain the discharge of crude sewage 
into a stream flowing through the town. The 
suits were withdrawn, on agreement that a sew- 
erage and sewage disposal ‘system should be built. 
During the year 1892, Mr. T. H. McKenzie, M. 
Am, Soc. C. E., now of Hartford, Conn., was en- 
gagedto makepreliminary plans andestimates for 
a sewerage system, with recommendations as tothe 
best methods of sewage disposal. This he at once 
did, but delays in securing legislation and pre- 
paring detailed plans prevented the execution of 
the work for about three years. 

During 1895 there were constructed 944 of the 
proposed 15 miles of sewers, and part of the land 
was prepared, the latter being put in use on Dec. 
20. The separate system of sewerage was put 
in, with underdrains for collecting the ground 


*The Meriden pont was described in Engineering News 
for July 18, 1895, and a small Woolf plant at Brewsters, 
N. Y., a few miles from Danbury, was described in our 
issue of July 13, 18938. 
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courses. The sewer pipes have deep and wide 
sockets, and are in 3-ft. lengths. The joints were 
calked with oakum and then cemented. Mr. Mc- 
Kenzie states that as a result of this course but 
little ground water finds its way into the sewers, 
a matter of great importance where sewage is to 
be purified, as was discussed at length in our is- 
sue of Aug. 25, 1892. 

The borough bought 80 acres of land, recom- 
mended by Mr. McKenzie, paying $35 an acre, 
or $2,800 for it. Six acres of land have been 
made into filter beds, and a portion of the irriga- 
tion area has been cleared of bushes and plowed. 

The filter beds are composed of coarse sand and 
gravel. The sewage is distributed to them by 
means of 15 and 12-in. main carriers. Only a 
part of the underdrains have been put in, but 
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these will be 8 and 6 ins. in diameter and ft. 
apart. The. irrigation area will not be under- 
drained. The six acres of filter beds and appur- 
tenances, Mr. McKenzie states, will cost about 
$9,000. 

Up to April 1, 1896, about 100 connections had 
been made with the sewers. It is expected that 
a portion of the irrigation area will be graded 
during the summer of 1896. Mr. Albert Mun- 
son is superintendent of sewers. 

We are indebted to Mr. McKenzie for the 
greater part of the above information, some of it 
being taken from a paper by him in the last re- 
port of the Connecticut State Board of Health. Mr. 
McKenzie and Prof. Herbert E. Smith, Chemist of 
the Board, have been authorized to make studies 
of the work of the Bristol disposal area. Mr. 
McKenzie is the engineer member of the State 
Board of Health. 
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THE GUATEMALA NORTHERN RAILWAY. 


One of the important railway projects now be- 
ing carried out in Central America is the Guate- 
mala Northern Ry., which extends inland from 
the port of Puerto Barrios, on the Atlantic coast 
(Gulf of Honduras), following the valley of the 
Motagua River, and being practically parallel 
with the Honduras frontier. This line was com- 
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Fig. 4.—Map Showing the Guatemala Northern Ry. and 
Guatemala Central Ry. 


menced by the government in 1883, when Gen. 
Rufino Barrios was President. After his death, 
in 1884, work was suspended, with only three 
miles of track laid. The enterprise remained 
dormant until 1893, when President Reyna Bar- 
rios entered into a contract with Mr. Silvanus 
Miller, M. Am. Soc. C. L., for the completion of 
the first 20 miles. Since then, by several contracts 
with Mr. Miller, the construction has been stead- 
ily continued, and the line is now open for traffic 
from Puerto Barrios to Gualan, 80 miles. In 
July it will be opened to Zacapa, 101 miles, and 
by October it is expected to be in operation to “El 
Rancho,” 134 miles from Puerto Barrios. The 
road is intended to form a part of a transcon- 
tinental route, and will probably be completed 
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water and discharging it into the nearest water 
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to Guatemala City, about 200 miles, in 189. 
necting there with the Guatemala Centra) 
which is now in operation from that city ¢ 
port of San Jose, on the Pacific coast, a dis 
of 75 miles. 

The line has a gage of 3 ft. The track h 
lb. rails for the first 18 miles, and 56-Ib. ra 
the rest of the distance, while the 40-lb. wi! 
be replaced with 56-Ib. rails. There are turn: 
at Puerto Barrios, Los Amates, Gualan d 
Zacapa; also well equipped shops at Gualan i 
a small shop at Puerto Barrios. A fine » 
has been built at this latter place, where - 
of 5,000 tons have discharged their cargoes. 
equipment includes 8 Baldwin locomotives, 1 
lor car, 13 passenger cars (including bag 
ears), 30 box cars, 115 flat cars and 2 wre. 
ears. The road is being built and operate 
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Mr. Miller, aided by the following staff: Gen) .) 
Manager, Miller A. Smith, M. Am. Soc. C. . 
Superintendent, Wm. F. Sharp; Master Mechani.. 
Wm. Holland; Auditor, W. Bundy Cole. The in- 
spector for the government is Mr. L. P. Penny- 
packer, Assoc. M. Am. Soc. C. E. 

We are indebted to Mr. Miller A. Smith for th) 
accompanying profile of the road, and for a co} 
of the schedule of train service between Puert: 
Barrios and Gualan, 79.8 miles. There are 1] 
intermediate stations, with from 370 to 2,300 f 
of sidetrack at all but the last three stations 
There is a mixed train daily each way. The train 
from Gualan leaves at 6 a. m., and reaches Puert: 
Barrios at 11.10 a. m.; the return train leaves at 
1 p. m. and reaches Gualan at 6.10 p.m. The 
average rate of speed is, therefore, about 15 miles 
per hour. On Tuesdays a mail train leaves Puerto 
Barrios at 6 p. m., reaching Gualan at 11.10 p. m., 
and on Wednesday it leaves at 12.30 a. m., reach- 
ing Puerto Barios at 5.40 a. m. The grades are 
in general easy, with the exception of summit 
grades of about 3% near the coast, and about 
1.6% towards the inland range. 

The Guatemala Central Ry. is 75 miles long, 
with maximum grades of 3% and minimum curves 
ef 15°. The track has 54-lb. rails, laid on wooden 
ties, 24 ins. c. to c., in stone and blue gravel bal- 
last. The rails are laid with broken, suspended 
joints, spliced by 20-in. angle bars. The ties are 
partly of California redwood, 78 ins., 8 ft. long, 
and 7x7 ins., 6 ft. long; and partly of native 
hardwood, 6x8 and 6x7 ins., 6 ft. long. The 
locomotives weigh about 45 tons. 
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THE SUEZ CANAL TRAFFIC in 1895 was very pros- 
percus, and the earnings amounted to $15,685,222, an 
increase of $859,810 over those of 1894. The total receipts 
were abcut $16,140,000, and the total expenditures about 
$7,500,000; the cost of ‘widening and deepening having 
been $782,000. The number of vessels was 3,434, with 
an aggregate tonnage of 8,448,383 tons, while 95% of these 
vessels used the electric light to enable them to con- 
tinue their passage at night. The average length of trip 
was 19 h. 18 min., of which 16 h. 18 min. were occu- 
pied in steaming through the canal. Of the 3,434 vessels, 
1,250 had a draft of over 23 ft., and of these 228 had a 
drafi of 24 ft. 8 ins. to 25 ft. 8 ins., the latter being 
the maximum draft allowed by the navigation ruies. 
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THE WATER POWER CANAL at Sault Ste. Marie, 
Mich., is now projected on a smaller scale, and it is 
said that the Lake Superior Power Co. has abandoned its 
plans for a 400-ft. canal in favor of a canal 250 ft. wide. 
the right of way for which has been nearly all acquired. 

Dees gh nras aacaaekas 

A BOILER EXPLOSION occurred on June 29 at Hous- 
ton, Tex., which killed three persons and injured a fourth. 
The main shell of the boiler, which was a small one, used 
in a newspaper office, is stated to have been thrown 30) 
ft. from the boiler house through the brick wall of the 
office of the Southern Pacific Ry. Co. W. G. Van Vleck. 
Manager of the Atlantic System, was seriously injured. 
The accident. is supposed to have been caused by low 
water in the boiler.——On June 25, at Hazelton, Pa., three 
of a battery of six boilers exploded simultaneously. The 
boiler house is reported as totally destroyed and the re- 
maining boilers were twisted and distorted. The engineer 
was only slightly injured. 4 
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A REVOLVING SEMAPHORE SIGNAL. 

Oo if the latest novelties in railway signals 
to 1 Bezer revolving signal, the principle of 
oui is that if the signal is moving the train 
may move, While if the signal is stationary the 
train must come to a stop. The signal post car- 
ries « horizontal arm which supports a box con- 
tainiog the mechanism. On the front of the box 
is ignal arm pivoted at its center (like the 
semaphore blades on some of the English rail- 
way.), While from the top of the box projects a 
spinile carrying the lamp. The mechanism is 
operated by electric batteries of the Gordon & 
Burnham make, placed in a box at the foot of 
the post, and which are being continually 
charged from a primary battery, which is in 
tu! charged from chloride storage  batter- 


jes in a well near the track. A track 
circuit effects the connection between the batter- 
ies of each signal, and only one line wire is re- 
quired. As the train passes a signal the arm ceases 
to revolve, while the arm on the next signal ahead 
(the block being clear) begins to revolve, making 
about ten revolutions per minute. The lamp has 
four bulls-eyes, two red and two white, and forms 
an intermittent flashing signal. The arrange- 
ment of the gearing and mechanism is such that 
the arm will always stop in a horizontal position, 
with the lamp showing a fixed red light. Should 
any failure, however, cause the arm to stop in 
any other position and the lamp to show a white 
light, the signal would still indicate danger from 
the fact of the arm and lamp being stationary. 
No spectacle is required, the only glass in the 
signal being the bulls-eyes of the lamp. 

There are three of the signals now in service on 
the Delaware, Lackawanna & Western R. R., near 
Kingsland, N. J., and they were inspected a few 
days ago by a party of engineers and railway 
men. At the drawbridge is a mechanical or man- 
ual signal, and as soon as this has been set at 
“track blocked” by the passage of a train, the 
first automatic signal, %4-mile in advance, begins 
to revolve (indicating “track clear’’). As the train 
passes this signal, the motion ceases (indicating 





Danger. 
Bezer’s Revolving Semaphore Signal. 


track blocked”), while the second signal be- 
gins to revolve. The block sections are %4-mile 
long. The normal condition of the signals is at 
rest, fulfilling one of the cardinal principles in 
signaling; namely, that the signals should nor- 
mally indicate danger. Any failure of the wires, 
batteries, connections, etc., also cause the signal 
to stop and indicate danger. 

The system is simple and inexpensive, and the 
signals above mentioned have been in service 
through the past winter. The system may be 
worked automatically, as above described, or may 
be operated from a signal tower; the inventor is 





ENGINEERING NEWS. 


in favor of having tower men at intervals, the 
semaphore arm working automatically in all cases. 
The system is claimed to have the advantage of 
the electric slot, without the electrical joint or 
connection which may introduce an element of 
uncertainty in an electrically slotted position sig- 
nal. On a four-track road, the signals might be 
placed on opposite sides of the two posts, thus 
avoiding the expense of bracket posts, while 
the fact of the lamps being thus 6 ft. apart would 
preclude any liability to a confusion of signals. 
The mechanical part of each signal (as distin- 
guished from the electrical part) is interlocked 
with the next signal beyond, so that in case of a 
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DIAGRAM OF FROG AND SWITCH VALUES. 


The formulas involved in frog ang switch work, 
though not complicated in themselves, are very 
often a trouble to engineers and involve the ex- 
penditure of considerable time in getting at and 
working out the formulas for each particular case. 
We publish herewitha usefuland practical diag:am, 
prepared by Prof. Malverd A. Howe, of the Rose 
Polytechnic Institute, Terre Haute. Ind., giving 
at a glance the values of the various lengths, etc., 
for any given number of frog, and no “mathe- 
matics” are required beyond a few simple multi- 
plications. If the frog number is not known it 





DIAGRAM OF FROG AND SWITCH VALUES. 


failure of any signal to indicate “track blocked” 
no two consecutive signals will indicate ‘track 
clear.” If an engineman finds a signal (1) at 
“track blocked”’ he waits the time limit or gets a 
clearance card and then proceeds. If he finds the 
next signal (2) at “‘track clear,” however, he re- 
gards this only as a “caution” signal, as it may 
have failed in action, and have thereby set Nos. 
(1) and (3) at danger, in which case he may find a 
train standing at (3). 

This system is the invention of Mr. Henry Bezer, 
Signal Engineer, of New Rochelle, N. Y., whose 
address for the present is at Kingsland, N. J. 


can be ascertained by measuring 1 and b and 
dividing the former by the latter. Ihe results are 
exact enough for all practical purposes, as shown 
by the following comparison between the for- 
mulas given on the diagram and Parson's for- 
mulas: 

Howe and Trautwine. Parsons. 


Frog number =n. Frog number =n. 
No. 5. No. 10. No.5. No. 19. 


ft. ft. ft. ft. 
A (=9.42n) -. 47.10 94.20 47.08 94.16 
T (=4.71n) + eee 23.505 47.10 23.78 47.20 
L (2.8 n).. .. ... 14.0 28.00 14.00 28.00 
A’ (6.66 n).. .. ... 33.33 06.66 33.37 66.62 
R (=9.42 n*) - ++-235.50 942.00 235.42 941.67 


WEATHER TABLE FOR MAY, 1896. (Furnished to Engineering News by the Department of Agriculture.) 


Temperature. 
(Degrees Fahrenheit.) 





Wind. Precipitation—rain or 
melted snow—inches. 


Velocity in Direction 























Stations. - 
miles per hour. 

7 “ - . i 2 bo =e Heaviest a of 

verage. Max. n. ange. . otal. In rain 

. B® average.| Max. Velocity. 24 hours. days. 

( Northfield, Vt........ | 56.2 | 88 29 | 59 9.5 38 8 1.44 0.30 11 

2 | Portland, Me......... 55.0 | 92 | 80 | 587 7.2 27 Ww 3.21 1.51 ” 
= | New York City........ | 63.8 91 | 43 | 48 12.9 52 sw 201 0.58 11 
5 | Pittsburg, Pa........ 69.2 | 90 | 50 | 40 6.1 a 3.91 1.02 17 
= | Chicago, Ill... ...06. 65.5 | 89 46 | 43 185 | 62 | ~ | 4.16 1.47 10 
& ; Omaha, Nebd......... 669 | 88 | 48 | 40 89 | 36 | NW 9.51 1.82 18 
& ) St. Paul,Minn....... 63.4 87 | 41 | 46 C0@} SO. | --0 4.67 1.52 15 
= | Duluth, Mion........ 53.3 | 88 | 38 50 11.0 | 42 | SW 5.18 1.43 17 
s | Bismarck, N. Dak.... 57.3 | 92 34 58 12.1 44 | NW i 1.98 0.88 17 
AVEEEEO,...0s000000 | 613 | 90 | 40 | 49 10.6 40 | 4.01 1.17 14 

( Washington. D.C.... | 68.8 | 94 | 42 | 52 61°} 54 | SW | 326 | O87 | 14 

g | Louisville, Ky........| 726 | 94 | 54 | 40 | 71 | 36 | W 4.32 | 1.29 15 
& | St Louie, Mo......... | 73.0 | 91 | 56 | 35 106 | 80 | NW | 9.12 | 3.08 15 
= | Savannah, Ga........ | 77.6 | 97 | 55 42 7.3 22 NE | 430 | 159 | #8 
© | Kansas City, Mo..... 69.6 | 89 | 48 | 41 O80) 26°): WW...) 682. |. 290: | 14 
p { Jacksonville, Fla.... | 77.7 95 | 53 | 42 7.4 29 | SE | 1.24 | 0.63 7 
= | Chattanooga, Teun,. 74.0 92 | 55 | 87 5.7 | 46 | Ww |} 376 | 1.14 8 
4 | New Orleans, La..... 778 92 | 65 | 37 69 | @ | N 2.80 0.85 11 
= | Memphis, Tenn...... 764 | 92 | 58 | 34 8.6 42 sw 2.49 | 1.12 ~ 
Z | Palestine, Tex. ...... i 76.6 | 93 | 59 | 34 Zoi @ | sw } 4138 | 181 6 
| AVOFAge.....s0.0066 | 74.4 93 | 54 | 38 7.7 40 | 4.02 | 143 | 11 

j | | | j 

% { Helena, Mont........ 46.6 | 75 29 46 9.1 36 | SW | 2.25 | O91 | 14 
= | Port Angeles,Wash.. | 490 | 69 33 | 36 | 6.7 38 Ww | 072 | 020 | 12 
= | San Francisco, Cal.. | 56.3 | 91 45 | 46 12.4 41 | Ww | 073 0.34 5 
2 | Salt Lake City,Utah. | 51.4 | 88 30 | 58 6.7 48 w | 367 | 1.35 | 15 
& { Santa Fe. N.Mex.... | 58.0 86 31 55 8.9 39 sw 0.27 | 0.20 3 
S | Denver, Colo......... | 58.8 | 86 Sz | 54 9.3 42 E 1.27 | 0.67 ~ 
@ | Yuma, Ariz ......000. 76.8 | 112 49 | 63 84 38 | NW _ | Trace. | Trace 0 
EB | Average.....cc.. | 56.7 | 7 36 | 81 | 88 | 40 | | 127 | 0.62 | ~ 
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THE ANNUAL CONVENTION OF THE AMERICAN RAIL- 
WAY MASTER MECHANICS’ ASSOCIATION. 


We gave on pages 420, 421 of our last issue the report 
of the first two days’ sessions of the 29th annual conven- 
tion of this association, held at Saratoga, N. Y., June 22, 
23 and 24. On the concluding day of the convention the 
special committee on the Stevens Institute scholarships 
reported proposed amendments to the constitution, mak- 
ing these open first to the sons of members or deceased 
members of the association, and if there are not enough 
of these to fill the vacancies then the scholarships will 
be open to other railway employes or their sons. This 
amendment will be voted on next year. 

On motion of Secretary Sinclair the by-laws were 
amended so that the meeting next year will begin on the 
third Tuesday in June. It has opened for some years past 
on the Monday following the Master Car Builders’ con- 
vention, 


The Apprentice Boy. 


The committee on this subject was instructed to report 
on the best method of training apprentice boys and on 
what means can be adopted to improve their technical 
education. The committee sent out circular letters inquir- 
ing concerning the system in use for training apprentice 
boys, and received over 300 answers, indicating that the 
topic is one in which the members generally are more 
interested than in almost any of the mechanical subjects 
which are commonly considered by the association's com- 
The report opened as follows: 


Your committee believe the necessity of the times 
change the environment of the apprentice as well as the 
mechanic. With the passing of the small shop with a few 
boys, bound under written agreements and bonds signed 
with legal formality, there must be a new era for the 
apprentice. 

We see with the modern corporations a breaking down 
of the old method of shop organization, suitable for the 
fathers and grandfathers, but no longer suitable for pro- 
gressive organization. While in the past it may have been 
possible to hold a boy bound under agreements, such 
methods do not answer with great corporations, such asour 
railroads are fast becoming, extending through several 
states, with their aggregation of shop employees gathered 
from the heart of great cities, from the suburban dis- 
tricts, and sometimes from small villages which are 
almost dependent on the corporation for their existence, 
the bond gives way toa comity. The boy is taught fidelity 
and is given examples in the principles of loyalty, and 
the time is fast approaching when the young man will feel 
a loyaity to the corporation second only to the state or 
church. To bring about this is the duty of men handling 
large bodies of workmen. 


mittees. 


Concerning the ratio of apprentices to mechanics, the 
replies received by the committee varied widely. On the 
whole the committee was of the opinion that in the or- 
dinary railroad shop the best results are obtained by 
the employment of one apprentice to five able mechanics. 
To the question: “Have you a system of technical in- 
struction for apprentices?" the replies showed a gratify- 
ing number of evening schools in mechanical drawing 
and mathematics. With most of these schools, however, 
no effort is made to the further advancement of the 
pupils after completion of the school work. 

The committee then submitted schemes for the technical 
instruction of railway shopmen and apprentices proposed 
by Prof. W. F. M. Goss, of Purdue University, and Mr. 
I. H. Howerth, Class-Study Secretary of the University 
Extension Department of the University of Chicago. It 
also called special attention to the advantages offered by 
Railroad Y. M. C. associations, to the lecture study 
course of the University of Chicago, and to the proposed 
organization of the Purdue Mechanics’ Institute. In the 
discussion President Smart, of Purdue, who was present, 
explained in some detail these mechanic's lecture courses 
which Purdue is about to organize. 

Mr. Forsyth (C. B. & Q.) criticized the committee for 
not preparing and submitting a system of instruction for 
apprentices. On his motion it was voted that the subject 
be continued with instructions to the committee to recom- 
mend a course of shop training for machinists’ apprentices 
or other apprentices in locomotive shops, and also to 
make definite recommendations for the technical educa- 
tion of shop apprentices. . 

The discussion continued for some time, bringing out 
among other things the value of the work being done by the 
correspondence schools, the fact that mathematics and 
drawing are of much less importance than instruction 
in physics, and that lectures to young apprentices can- 
not take the place of systematic personal instruction. 


Subjects for Committee Reports in 1897. 
The committee reported the following list of subjects for 
consideration at the convention of 1897: 


1. What kind of metal should be used in locomotive 
cylinder valve seats and slide valves; as hard as can be 
worked, medium, or soft? and should the hardness of the 
metal for valves and seats be the same? or should one 

e harder than the other? 

* Which is the most economical, a planished iron boiler 
jacket, or a boiler jacket made of common sheet iron, or 
sheet steel, painted? The general appearance, first cost, 
and cost of maintenance to be ae sees 

3. For anthracive and bituminous burning engin - 
gaged in passenger and freight service, what should be the 
ratio of grate area to total heating surface, and to eylinder 
yolume? For such engines, what is the best ratio between 
the diameter of cylinder, and length of steam port? 

4. What is the best method of securing crank pin col- 
lars used in connection with solid rods. 

5. Committee to report as to whether it would be ad- 
visable and practicable to introduce piece work in con- 
nection with locomotive repairs. Also best method of ar- 
riving at prices for the different operations. 


6. Have cast steel driving wheel centers any advantage 
over cast iron, other than the reduction in weight? 

7. What classes of work in an ordinary locomotive re- 
pair shop can best be performed with air motors. and 
what is the relative convenience and economy of air 
motors for such work, as compared with motors driven 
by electricity, or steam? When air motors are used, 
should the shape of the cutting edge of drills, reamers, 
etc., be chan. from the Tt practice? 

8. Is it desirable or economi to use extended piston 
rods for cylinders more than 18 ins. in diameter in the sim- 
a American type of locomotive? How should such rods 

carried through the front cylinder head, and what 
means should be provided for supporting the weight? 
What provision should be made for keeping dirt and dust 
from this piston rod? 

3 oe is the best material for piston rods, iron or 
steei’ 

10. Can cast steel be used successfully for eccentric 
straps, and is it superior to cast iron for this purpose? 

11. Best construction and material for a locomotive 
pilot, to be used in connection with M. C. B. coupler. 

12. A revision of the air brake instruction rules. The 
committee to work with a similar committee appointed 
by the Master Car Builders’ Association and to make 
a joint report to both associations. 


Driving Box Wedges. 


From the report and discussion upon this subject, it ap- 
pears that practice is tending toward the disuse of the 
old-fashioned wedges for driving boxes, and toward the 
use of fixed jaws with liners between the jaws and the box 
to take up the wear. With narrow bearing surface, how- 
ever, frequent adjustment of the liners are necessary to 
keep the locomotive in good condition. 


Steps and Handholds. 


The gist of this report was that from the investigations 
made by the committee, it appeared that the majority 
favor the placing of steps on the front corners of the 
tender, but not on the rear corners of the engine as well. 
This tender step should be a wide double step, to accord 
with the practice of the majority of roads. Various other 
standard locations for steps were proposed and finally the 
committee recommended that to insure comparative safety 
the form and location of locomotive steps and handholds 
should be so nearly uniform that in mounting or alighting 
one could, even in the dark, readily locate with his feet 
and hands, all the steps and handholds of any locomotive. 


Miscellaneous. 


The report of the committee appointed to advise the 
proper angle for swing-beam hangers in locomotive trucks 
was read by Mr. Mackenzie. On motion the committee 
was continued another year with instructions to have rail- 
ways make experiments during the year and report re- 
sults to the committee. Practically the same course was 
taken with the report of the committee on locomotive 
grates. Neither this nor the preceding paper were in type, 
hence discussion of them was practically impossible. The 
report on standard thickness for engine truck wheel flanges 
was then presented, and the common sense of the report 
so commended it to the members that the changes rec- 
ommended were at once made. 

The committee on standard sizes for locomotive boiler 
tubes then presented its report that the association’s 
standard specification for locomotive iron boiler tubes be 
changed to read as follows: 

Tubes 2 ins. Outside Diameter.—.095-in. thick and 
weight at least 1.91 Ibs. per ft.; .110-in. thick and weight 


at least 2.19 Ibs. per ft.; .125-in. thick and weight at 
least 2.47 Ibs. per ft.; .135-in. thick and weight at least 


2.65 Ibs, per ft. 
Tubes 2% ins. Outside Diameter.—.095-in. thick and 


weight at least 2.16 lbs. per ft.; .110-in. thick and weight 
at least 2.48 Ibs. per ft.; .125-in. thick and weight at least 
2.80 Ibs. per ft.; .135-in. thick and weight at least 3.01 
lbs. per ft. 

Under the heading of ‘‘Surface and Inspection,’’ ‘‘And 
must be of uniform thickness throughout, except at the 
weld, where one gage number additional thickness will be 
allowed”’ be changed to read ‘‘where .015-in. additional 
thickness will be allowed.”’ 

These modifications in the standard specifications were 
adopted. 

The following was presented by Mr. W. H. Lewis and 
adopted: 

Resolved, That it is the sense of this association that 
the statement of performance of locomotives should be 
made on the basis of ton-miles of train load in lieu of 
train-miles or of loaded car-miles, as is the prevailing 
practice at present. 

Officers were then elected for the ensuing year as fol- 
lows: 

President, R. H. Soule; First Vice-President, Pulaski 
Leeds; Second Vice-President, Robert Quayle; Treasurer, 
O. Stewart. 

Messrs. John McKenna and Alexander Galloway were 
elected honorary members of the association. 

After discussing the place for holding the next coiven- 
tion an informal ballot was taken with the result that 
Colorado Springs had 40 votes to 24 for all other places 
combined. 

The final adjournment was then taken. 


A FLYING MACHINE is reported as being tested at 
Miller, Ind., by Octave Chanute, Past-Prest. Am. Soc. 
Cc. E, The machine is fastened to the body with straps, 
leaving the legs free, for starting, which is done by run- 
ning against the wind. It is reported that a number of 
successful trials have been made, the machine rising to a 
height of 15 ft. and sailing for a distance of 200 ft. 


BOOK REVIEWS. 


A TREATISE ON LAND SURVEYING.—Compr; 
Theory and the Practice. By William L. Gil) 
L. D., formerly Professor of Civil Engine: zg i 
Union College. Revised and Enlarged by Cad) 5). 
Ph. D., President of Case School of Applied =a 
Part I., Land Surveying and Direct Coratio, New 
York: D. Appleton & Co. 8vo.; cloth; pp. 4.; _ jo; 
with 427 illustrations and many tables; $3.50 iy 

We doubt not that to many of our readers Gi) -pje's 
“Land Surveying’ was one of the earliest and m= 4\)). 
gently studied of their engineering text-books, a: that 
they feel for it still the same familiar respect and ; ndly 
prejudice that one always feels for a good text-boo) from 
which he learns the rudiments of any science .-¢ to 
which he often refers in after years. 

We learn from the preface to this work that P. ||. 
on Leveling and Higher Surveying, was only part!, om. 
pleted at the time of Prof. Gillespie’s death, in 180. This 
work was then taken up and completed by Prof. ~ .j\cy. 
and was published in 1870. Seventeen years later t) two 
parts were revised and united in one volume; but |): has 
been found that the class of readers who desir th: 
matter contained in Part I., have seidom use for the 
geodetic work, topographic work, etc., which is dis: «seq 
in Part II. It has therefore been decided to again 
rate the parts, and the volume before us is the ne) 
revised edition of Part I. We believe it will be re 
with much favor by teachers in engineering schools 
will be appreciated also as a manual for daily us: }) 
practical surveyors. The publishers deserve high p:.i: 
for the mechanical work upon the volume. The ty). 
remarkably clear; the illustrations are excellent: the 
tables in the last 125 pages are printed on a special! paper 
with a rough surface and a cream tint, so that the ieaves 
turn readily and do not show soil like the smooth «a)- 
endered and dead white paper in the other part of ihe 
book. The cover of the book, however, is a green cloth. 
the color of which comes off when wet, and this is « 
serious defect in a book which will often be desired for 
use in the field and often will be carried in moist hands. 
We advise the publishers to change the style of their 
binding for books of this sort. 

STATE RAILROAD CONTROL.—A History of Its De- 
velopment in lowa. By Frank H. Dixon, Ph. p., 
Assistant in Political Economy, University of Michi- 


gan. New York; Thos. Y. Crowell & Co. S8vo.; cloth: 
pp. 250; map and tables; $1.75. 


The future development of railway regulation in this 
country is possible along two lines; either governmenr 
ownership and government management must be adopted, 
or else the policy of state and national commissions must 
be elaborated and codified so as to make their influence 
practical and useful. It is not our purpose to claborate 
this statement here, but its truth must be admitted u:- 
less we are to return to the old evils of private cuitro! 
alone. Dr. Dixon's book is a useful one to the man who 
realizes these facts, for it presents in a clear and ccncise 
form the history—the successes and failures—of the veri- 
table struggles made by one of our great commoawea!ths 


& the 
“ek 


“ in its efforts to evolve a just and ellicient sysiem for 


controlling the operations of the railways within its 
borders. Iowa is the state selected, and perhaps no more 
happy selection was possible. In that state trial has been 
made of both types of railway commissions now existing 
in this country, and an opportunity is had to compare 
their workings under nearly the same conditions. Space 
will permit only the author’s general conclusions from 
this study, which are briefly: The success of a particular 
form of commission is dependent upon the character of 
the population, the industrial conditions and the geo- 
graphical location, and the multiplication of state com- 
missions is not a solution of the problem of control, but 
it must be worked out through a division of powers be- 
tween state and national commissions. 


enirnesengennnccienioniematqunpripsititee 


SUBMARINE TORPEDO BOAT DESIGN is to be en- 
couraged by the French navy department, the Minister of 
Marine having offered a prize of $2,000 for the best design 
of a submarine torpedo boat. The minimum requirements 
are a speed of 12 knots on the surface, with a radius of 
action of 100 miles; a speed of 8 knots when submerged, 
with a radius of action of 10 miles; two torpedoes, ready 
for launching, te be carried, and the total displacement not 
to exceed 200 tons. If there should be several good de- 
signs submitted, additional prizes of less amount may be 
given. 


ce ape 


THE ARCHITECTURAL COMPETITION for plans for 
a block of model tenement houses in New York city, has 
resulted in the award of the prizes to Messrs. James E. 
Ware, Ernest Flagg and A. W. Ross. The competition was 
instituted by the New York Commission on the Improved 
Housing of the Poor, of which Mr. Richard Watson 
Gilder is the Chairman. 


Men oks s ieemeueaien ie 

A TEST OF A 24-IN. submerged cast-iron water intake, 
at Burlington, Vt., showed it to be as tight as when 
accepted, about twoyears ago. The pipe is nearly 
three miles long and was laid on the bed of Lake Cham- 
plain, by Mr. J. G. Falcon, of Evanston, Ill. The intake 
was described in our issue of June 21, 1894. We are 
indebted to Mr. F. H. Crandall, 2 t of the 
Water-Works of Burlington, for the above information. 
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